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I, INTRODUCTION 


The purpose of this study is to examine the legislative 
and governmental barriers to the rapid development and 
implementation of solar energy as a viable alternative to 


conventional energy resources for space and water heating. 


Taken Overall, about one third of all energy used in 
Canada goes to heating, another third to transportation, and 
the balance to other uses including industrial and public 
utility power generation. In the past fifteen years 
residential space heating in Ontario provided by electricity 
has increased from 1 percent to 25 percent in all newly 
constructed homes. (1) In the future, an increasing proportion 
of the heating load can be expected to move to the electrical 
source and substantially influence the demand on utilities. 
The extent of this movement will depend in part upon the 
rate and type of development of alternative renewable energy 


resources for space and water heating. 


Of the alternative energy resources available, solar 
energy appears to offer the best prospects for rapid develop- 
ment. An adequate technology exists and the economics, in 
terms of life-cycle costs, are near the balance point with 
fossil fuels and electrical alternatives. Indeed, the 
economics are so near to a balance as to make the influence 


of government policy and legislation quite critical. 


The kind of legislation that is required would change 
existing laws where needed and create new ones where provisions 
in present laws do not fully consider the requirements of 
solar heating devices. The utilization of solar energy is 
presently controlled by laws and regulations that were 
written at a time when the potential for solar heating was 


not fully recognized. Legislation should therefore attempt 


to adapt solar technology to present legal, political, 


social and economic processes. 


The conventional type of solar heating system used for 
Space and water heating is designed to produce low grade 
heat, and consequently, relies heavily on energy efficient 
building design and conservation practices on the part of the 
occupants in order to operate with maximum success. Therefore, 
in designing incentive programs to stimulate the widespread 
use of solar heating, consideration should be given to 
extending such inducements to include the implementation of 


conservation measures as well. 


Insofar as solar heating systems are viewed as alter- 
native or supplementary heating systems, they will impact on, 
and be impacted by the highly complex building industry. 

This industry, composed of many component industries, would 
include manufacturers of equipment and building materials, 
contractors, architects and engineers. There is a high 

degree of fragmentation in all sectors and most functions of 
the industry, giving rise to different biases and different 
criteria for decision making. To various degrees in different 
segments Of the building” industry, ° the acceotance Of sore. 


heating systems will be dependent upon such factors as: 


- general awareness of technical and economic 
feasibility; 

= “availability of qualified desiqners: 

- availability of solar system components; 


—W¥avatlabilrtycofequalit lec’ contractorsiate 


install the system; 
= ‘SOMeyaSSurance Of product reliant tty 


- awareness as to the manner in which solar 


skyspace will be protected; 


= avallability; 
- guaranteed acceptability for insurance; and 


- availability of qualified servicing. (2) 


The utility company will share these concerns of the 
building industry, and must consider as well a number of 
Other impact criteria. These include the direct and indirect 
effects solar heating and cooling systems may have on the 
utility peak demands and on the load factors. (3) Because 
solar systems incorporate thermal storage,utilities may find 
them very useful in their load management programs. They 
May also find that some types of solar heating system, such 
as those with seasonal thermal storage, have characteristics 
particularly favourable to the public utility. Indeed it 
may be that the public utility will see it to be in their 
own interests to assist in the financing of suitable units 


and to participate in their marketing. 


Consumers, both private and corporate, will normally be 
mainly concerned with the short term economics of solar 
heating system ownership, with the capital costs, the relia- 
bility, the convenience, and the aesthetic and social 


acceptability of the equipment. 


Governments should be concerned with the long term 
impacts on the economy, on the ecology, and on the pollution 
and safety, and of course dominantly upon the available 
energy supplies in the future. Government can be expected 
to take legislative and administrative measures to achieve 
a favourable impact by enabling and encouraging industries, 


utilities and consumers to use appropriate solar systems. 


This report addresses all of these matters, and makes 


suggestions regarding specific measures and their impacts. 


dale GOALS AND OBJECTIVES OF A SOLAR 
HEAT UTILIZATION PROGRAM 


Le INTRODUCTION 


Incorporating technological innovation into an 
industrial framework is a complex process. A new industry, 
as a fledgling producer and distributor, faces competition 
from better capitalized and subsidized institutions. It 
may lack credibility and acceptance, and find it difficult 


to gain institutional support and representation. 


Solar heating technology is at the stage now where 
some sort of representation by a single administrative 
office (possibly under the Ministry of Energy) would give 
the kind of organization needed to bring various sectors 
of the solar heating industry together. These would include 
researchers, manufacturers, builders, contractors, 
architects, engineers and lawyers. Such an office, working 
either directly under government authority, or independently 
representing all solar heating supporters, would make solar 
heating in Ontario more visible and available, and make its 


acceptance more rapid and wide-spread. 


It is useful to postulate the existence and functions 
of such an office in order to discuss the impact of solar 


energy under a favourable but realistic circumstance. 


ies A SOLAR HEAT UTILIZATLON PROGRAM 


rae E Objectives 


Whether a "Solar Heat Utilization Office” is directed 
solely by government, or acts on orders from an elected 
board of directors comprised of members from within the 
solar heating industry, the government could devise a 
"Solar Heat Utilization Program" designed to accomplish 


the particular objectives agreed upon by the central 
office. 


The objectibes of such a program would include advising 
the public of the choices available for space and water 
heating and make them aware of the particular trade-offs 
associated with each alternative. Under government 
direction, the office would encourage conservation and 
the use of solar heating where possible and cost-effective. 
It would be able to act either upon petition by landowners, 
or on its own initiative, upon determining that energy 
conservation would be sezved by the provision of measures 
to promote solar energy - such as-guaranteeing obstruction- 
free solar skyspace, and revision of building codes and 
zoning ordinances. When acting on its own initiative the 
office would be required to give notice of its plans to 
affected persons and the general public, and hold public 
hearings. (1) Privately negotiated express easements 
and restrictive covenants concerning solar skyspace might 
be recorded and administered by the office, and might not 
be valid until approved by the office. This would ensure 
that applicants for solar skyspace easements had given 
consideration to all factors defined in the terms of the 


Conrract 4 


A Major Public Information Program 

Part of the complete Solar Heat Utilization Program 
could be dedicated to a mass public information campaign. 
The media, education, solar heating demonstrations and fairs, 
person-to-person communication, and other programs could 
be designed to increase public awareness of the realistic 
capabilities of solar heating. People would not only be 


informed of the solar alternative to space and water 
heating, but would also be instructed in conservation 
practises and the efficient utilization of energy 


resources. 


Meetings with architects, builders, real estate 
salesmen, bankers and building owners and others involved 
in delivering solar heating equipment would increase the 
awareness concerning solar heating systems as a viable 
alternative to conventional heating systems. Feedback 
from public and industry sources concerning hesitations 
and doubts, and changes in attitude, should be obtained and 


employed as a basis for planning public information. 


All information concerning economic and financial 
incentives, and laws designed specifically for solar 
heating systems should be made readily available. 
Education concerning life-cycle costing could be promoted 
via banks, schools, media, etc. Programs designed by the 
central Solar Heating Office in collaboration with school 
Systems, public and private broadcasting systems, the news 
media, labour unions, environmental groups, business and 
industrial journals, etc. could be used to disseminate 
information in a manner that could promote a comprehensive 
understanding of the issues, and allow for intelligent 
discussion of the options presented. (2) 


Pamphlets designed to provide the consumer with 
information concerning the advantages and disadvantages, 
the economics, life cycle costing and the mechanics of the 
solar heating equipment should be prepared to "assure that 
facts prevail over mythology". (3) 


Training Programs 


In conjunction with the Ministries of Colleges and 
Universities, Labour, Industry and Tourism and other 


pertinent departments, the Solar Heating Program could 


include training of teachers, special tradespeople - 
plumbers, pipefitters and carpenters to familiarize 

each group with the equipment constituting a solar 

heating system and methods of installation. Pilot 
educational operations could be encouraged in specific 
regions of the Province to assure that necessary training 
resources are available. A task force of industry, 
labour, builders, architects, employment service personnel 
and educators could develop locally relevant patterns of 
training. The local Solar Heating Office could implement, 


when the development was mature enough, a balanced educa- 


tion, placement and information program. (4) 


A Statute for a Solar Heat Utilization Program 


The purpose of a Solar Heat Utilization Program might 
best be expressed by a statute expressing that it is in 
the public interest to study solar heating, to establish 
policies for provincial and municipal actions, to educate 
the general public and governmental officials, and to 
encourage the use of solar heating in public and private 
residential, commercial, and industrial buildings where 
such use would promote the efficient utilization of energy 


resources. (5) 


The statute should give an outline of the program in 


which the province is directed to: 


ae make studies, establish policies, and plan for the 


efficient widespread use of solar heating systems; 


De develop model regulations for municipalities relating 
to structures and uses, where it is efficient and cost- 
effective to utilize solar heating systems to provide 


heating requirements; 


o. develop model regulations for municipalities to encourage 


the establishment and protection of solar skyspace; 


a. develop an education program in which the public and 


government officials are informed of techniques for 
conservation, and of the available solar heating 
systems; 


e. develop a data bank, and methods for collection and 
dissemination of information on solar heating systems, 
weather, solar radiation data, and the results of any 


activities carried out by this government and others; 


ye Maintain a library on solar heating systems, existing 
equipment and design of solar systems; and serve as 
a clearinghouse for information relating to solar 
heating systems and for referring citizens, builders, 


municipalities, and others to the appropriate sources 
of information; 


gr establish standards within ninety days of passage of 
this statute to review and approve provincial and 
municipal construction plans for buildings where the 


use of solar heating systems is feasible; 


he develop analytical methodologies by which economic 
and technical judgements can be made on the extent 
to which solar heating can supply the neating require- 


ments of a facility in terms of life cycle cost; 


oa encourage the use of life cycle cost analysis in 
feasibility studies of solar installations and 
developments; 


Dy assess designs of all government buildings to be built 
for feasibility and cost-effectiveness of utilizing 
solar heating systems where appropriate, recommend the 
use of solar installations or provisions for future 
use of solar heating and 


Kn demonstrate a number of solar heated, and combined 
solar heated systems with auxiliary back-up systems 


in residential and commercial application. (6) (7) 


Municipal Comprehensive Plans to 
Include Solar Heat Utilization 

Often, municipalities have long term development plans 
which serve as a guideline for future development, and aid 
in shaping the character and individuality of each 
community according to its particular custom. In addition 
to a solar heating program, provincial planning statutes 
could require every municipality which already has, or 
is preparing a longterm comprehensive plan (i.e. for 
physical development, community development, land or energy 
use), to include a solar heating system element in the plan. 
Such an element would be consistent with the objectives of 


the Solar Heat Utilization Program. 


The statute could require the solar heating element 
Lo; 


Tae define standards which describe types of uses, location 


and areas, buildings, structures and developments 
where solar (heating) systems are to be encouraged or 
required, and the means of encouragement, conditions 
where encouraged and required, and methods of ensuring 


compliance; 


re 


ee describe protected solar skyspace locations and methods 
of protecting solar skyspace for actual, proposed and 


designated solar collectors; and 


roe describe designated locations for collectors which 
encourage the use of solar (heating) systems and 


minimize interference from potential construction." (8) 


The solar heating system element of the statute should 
be integrated with land use, energy conservation, and other 
elements of the plan so as to ensure a comprehensive 
consideration of all the issues. in addition, 2t snourd 
require that the municipality not issue any construction or 


development permit, or enact or amend any ordinance, 


unless these elements are consistent with the solar 
heating element. Municipal solar heating elements 
adopted pursuant to such a statute should contain a 


findings section and a policies section. 


The findings section of the statute, based on 
adequate study and evidence, would typically report on 
any new developments in the area of; 


a conservation, or solar heating technology, showing 
therfeasibiiity) of solarjjeneroy sini ts wanious 
applications; 

Die new districts designated for solar heating use 


and how their cost-effectiveness compares with 
already established areas; 


28 the reduced burden on utilities resulting from solar 
energy use; and 
ae the decreased reliance on conventional energy resources; 


and similar findings as are applicable at the time 
in tne munteipaliey. (9) 


ll. 


The policies section of the municipal solar heating 
element should declare a general policy of encouraging 
solar heating where physically and economically feasible. 
Actions would be taken to eliminate impediments and provide 
inducements for the use of solar heating through land use 


ordinances and other regulations and programs. 


Specific policies should include: 


a. limiting encouragement to those systems which are 


cost effective on a long-term or life cycle basis; 


ls amending existing municipal ordinances so as to 
remove impediments to solar (heating) systems and 
a listing of the principal kinds of ordinances 
where impediments are likely; 

rele protecting solar skyspace through height and placement 


restriction on structures; 


a: creating special solar districts where solar (heating) 


use is encouraged based on relevant enumerated criteria; 


e. enacting encouragements to solar energy use in all 
new construction and in reconstructed and altered 


structures; 


se revising municipal building codes to remove impediments 


to solar (heating) use; and 


Ss enacting a property tax exemption for solar (heating) 


systems." (10) 


Solar District Zoning Ordinance 

In conjunction with a municipal comprehensive plan, 
and the Solar Heat Utilization Program, the province could 
require municipalities to create zones or districts where 


available solar heating systems are encouraged or required 


2 


and to define the conditions in those zones under which 
solar heating systems and solar skyspace shall be provided. 
All administration would be carried out locally and the 
Solar Heating Office would act as a consultant to aid in 


meeting the Program's objectives. 


The purpose of the legislation would be to create 
special solar energy use districts which would require 
maximum use of solar resources which in turn would conserve 
scarce conventional energy resources and reduce pollution. 
The districts should be designated: Mandatory Solar Use 
Districts; Affirmative Solar Use Districts; and Other 
Solar Use Districts. These may overlay or be super- 


imposed upon existing districts and classifications. (11) 


"In Mandatory Use Districts, if solar systems are 
available. they shall be required in all new construc- 
tion, or major structural renovations, or when conven- 
tional energy systems are replaced, unless a solar 
installation is not economically justified on a life- 
cycle basis. In commercial or industrial uses or 
Structures, solar systems would be reqired when con- 
ventional energy systems were obsolete, fully depreciated, 
wasteful or energy resources, or uneconomical. This 
would apply to both solar heating and solar ccoling 
systems. 


In Mandatory Use Districts the following uses and 
physical regulations should apply: 


a. setback lines should be related to the effective use 
of solar heating systems on actual, planned and 
potential structures, and uniformity of setback lines 
Should be sacrificed for the sake of efficient solar 
BEiluzation: 


L3< 


a, height restrictions should be inapplicable to the 
placement of collectors on structures, and regulations 
governing expansion, alterations or new uses for 
nonconforming structures or uses should not be appli- 
cable to solar system installations; 


cs aesthetic and design requirements (should) be 
inapplicable to solar systems designed to 
maximally conform with such requirements, and bulk, 
open space, and floor area calculations (should) 
not consider land or space utilized by solar 
Systems, except to the extent that (such) systems use 


more than fifty percent of all utilized space or land." 
(12) 


The applications of these provisions, while benefitting 
solar energy users, may adversely affect other property 
users. Thus, such provisions should not apply if a person 


petitions the municipality and it finds that: 


ae the use of solar systems for another owner or 
user would be made substantially infeasible and 


no remedial actions have been taken; 


by the petitioner has not made a significant attempt 
to design an economical solar heating system 


which complies with the underlying zoning ordinance; 


hes light or air to the landowner or land user would 
be so impaired as to constitute a health hazard; 


or 


as a significant hazard or danger to any person 
would be created, a nuisance would be established, 
or the use of land or structures would be over- 


stressed beyond capacity." (13) 


14. 


Where a cost-effective installation is designed and 
actually located, or proposed, and where an owner or user 
agrees to pay any costs of solar skyspace acquisition when 
prorated over a twenty year period, with interest, then the 
municipality should protect the skyspace surrounding the 
collector. This might be accomplished through the power 
of eminent domain (discussed in section IV - 4 ) purchase 
or regualtion, provided the use of eminent domain does not 
conflict with existing conforming structures or skyspace 
designated in a municipal comprehensive plan for construc- 
ciOn aa(L4) 


In an Affirmative Solar Energy Use District, if the 
owner of an actual or proposed solar collector petitions 
the municipality for protection of solar skyspace, the 
municipality shall comply under the same circumstance as 


defined above for Mandatory Use Districts. 


In districts designated as Other Solar Use Districts, 
the municipality should. use its descretion in protecting 
Skyspace for solar installations that are cost-effectively 
designed and located, upon petition by an owner or user 


who agrees to pay the costs of skyspace acquisition. (15) 


In Other Solar Use Districts, exceptions form restric- 
tions on use and physical regulations should be granted where 
the municipality finds that the installation would not 
be cost-effective unless the exceptions were granted. 


The exceptions should be denied for the same reasons 
that the municipality would deny application of similar 
regulations in the Mandatory or Affirmative Solar 
Distraces = ei 6) 


LS. 


" The solar district ordinance should contain a 


procedure for granting variances from the requirements of 
the ordinance upon the showing of: 


substantial hardship; 
use of other non-conventional energy sources on site; 


technical or economical infeasibility of a solar 
(heating) system; 


use of energy from off-site sources of non-conventional 
energy; 


failure of the municipality to adequately protect solar 
skyspace; or 


substantial injury to the public health, safety or 
welfare." (17) 


3. CRITERIA FOR EVALUATION OF NEW LAWS AND PROPOSALS FOR. 
SOLAR ENERGY 


In drawing up any new legislation for solar heating 


purposes, the laws should accomplish the following: 


May 
a es 


2% 


protect users from a shadow; 
promote solar (heating) develepment and use; 


we politically acceptable at all levels, especially 


local; 


complement but not replace existing remedies such as 


-covenants and easements; 


avoid additional direct expense; 


pragmatically solve specific problems arising in 


use, not broad hypothetical problems; 


Minimize new bureaucratic structures and red tape; 


dEOe 


ha avoid litigation between members; 
avoid unnecessary burdens to property 
owners and developers; and ’ 

a provide flexibility for changing solar 
technology.” (18) 

CONCLUSION 


Possibly the most benefit to be drawn from the 
proposals under a Solar Heat Utilization Program is the 
unifying effect on the various Sectors of the lsolar 
industry. Under a central administration, a4 pan es 
concerned - including builders, contractors, engineers, 
architects, manufacturers, researchers and lawyers - 
would have a common communicating line which would ensure 
that all positions were evaluated and included in any 
comprehensive plan. This would give the solar industry 
more control over its future development and, if given 
any governmental representation, the industry could have 
more direct influence on the passing of Lecislationyics 


solar heating purposes. 


It may be difficult to legislate all of the recommen- 
dations presented in this section. The purpose, however, 
has been to try and develop a comprehensive program which 
could make the introduction of a2 solar heating cechnoloc. 
as Widespread and complete as possible. There may be 
Opposition to certain proposals included in+the program 
as there are those opposed to “the various forms-of “non-— 
conventional" energy and, in certain cases, their argu- 
ment may be partially justified due to the uncertainey 
Of Ene Particular eneray, resource in question. Tf Gannoc 
be denied, however, that there exists a vast amount of 


unnecessary waste in energy utilization caused to mmecereain 


a 


Lilie 


degree, by a lack of knowledge in these matters. The 
program therefore, though primarily intended to promote 
the use of solar heating, could be justified on the 
premise that increased public awareness in the area 
of energy conservation and utilization is a necessity. 
The argument that such a program would be in the 
interest of the public welfare is completely valid 
considering the impact that the widespread use of 
solar heating would be on releasing fossil fuels for 
Other purposes, such as transportation and fossil 

fuel dependent industries, and reducing demands on 
Steerer owe lt les. 


In addition to promoting the widespread use of 
solar heating systems, a Solar Heating Program would 
help the public become well aware of proper methos 
for conserving energy and ways of exercising energy- 


conscious habits. 


18. 


TI], SUMMARY AND RECOMMENDATIONS 
pint. Tow Tolar. tget Fiabe tee ae eS 


In this report many recommendations are made, implicitly 
or explicitly, for definite legislative action which would 
have an impact on the introduction of solar heating ona 
significant scale in Ontario, and hence a significant impact 
on electric loads to be met. 


Certain specific recommendations stand out as being 
important and realizable in the near future, and which immediate 
action should be considered. These include: 


ms 


Legislative provision for the right-to-sunlight, 
sufficient to assure a solar heating system 
owner the continued access to his sunlight so 

as to insure his investment. The appropriate 
action would include the legislative recognition 
necessary to give solar easement agreements 
legal standing. These would be in writing, and 
subject to the same conveyance and recording 
requirements as other easements. The terms of 
the easement would include: the precise location 
of the protected area (possibly in terms of 
horizontal and vertical angles) which define the 
extent of the solar easement; any terms or 
conditions under which the easement is granted 
or can be terminated; or any provisions for 
compensating the owner of the property subject 
to the use limitations necessary to maintain 


the easement. 


Legislation would consider that new developments 
include provisions for sunlight through the use 
of restrictive covenants, height restrictions, 
appropriate setback distances, zoning methods, 


and other traditional land use controls. 


Legislation should facilitate the process of 
securing solar skyspace easements by creating 
a simplified system for recording of easements 
to eliminate the added expense created by 


involving a lawyer. 


Legislation should also require the addition 
of solar energy impact assessments to the list 
of factors considered in comprehensive plans 
submitted by developers to qualify for a 
building permit. 


Property assessment relief by removal of the 
value of solar components from the assessed 

value of property. Legislation designed to 
exempt solar heating systems from property 
taxation should define clearly all equipment 
unique to the solar installation - these would 
include solar collectors, thermal storage 
facilities, heat exchangers, pumps, controls, 

and other equipment used directly and exclusively 
for the conversion of solar energy for heating, 


Gry ing or. cOOPing. 


An alternative to making an exemption exclusively 
for solar systems, a more general approach might 
be more effective; such as exempting “alternate 
energy improvements" from property taxation. 

Such a provision would include not only solar 
heating, but devices to harness wind power, water 


power, biomass and other renewable sources. 


Legislation should take a clear position on how 
back-up heating systems for a solar system are 


to be assessed. Caution should be exercised 


bias Me 


against passing legislation that would assess 

a solar heated building as if equipped with a 
conventional heating system, or "at no more 
than" the value of a conventional system. Such 
legislation could be interpreted as requiring 

a "double assessment"; that is, the value of the 
auxiliary system plus the adjusted value of the 
solar system. 


Legislation should also consider the treatment 
of a property owner's solar rights. In the 
future, there may be significant value attached 
to a property with guaranteed access to sunlight. 
A final matter concerns when the tax exemption 
should take effect. Property under construction 
may be taxed, and may not be exempt just because 


its prospective use would make it exempt. 


Some form of economic incentive package that 
would help a solar heating system and purchaser 
Overcome the high first cost of purchasing a 
solar system. This could be achieved through 
the tax structure using income tax deductions, 
income tax credits, investment tax credits, or 
rapid depreciation. The latter already exists 
as rapid write-off provision (50% in the first 
year) for equipment that produces heat from wood 
waste or municipal waste - such provisions could 


be extended to include solar heating systems. 


Alternatively, the tax structure could be avoided 
altogether, and incentives in the form of direct 

Subsidies could be provided as lump sum payments 

or low cost loans arranged through the banking 


system for purchasers of solar heating systems. 
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Installations of solar heating systems on new 

and renovated government and public buildings, 
where a feasibility study would show that the 
life-cycle cost of a solar heating system would 
be competitive with the life-cycle cost of a 
conventional heating system. The high degree 

of visibility public buildings have would 
demonstrate to potential customers, insurance 
agents and financial institutions the feasibility 
and economic realities of solar systems. The 
acquisition of solar equipment should also 

lower the operating costs of government buildings 
and help stimulate the solar industry. 


Encourage the use of life-cycle costing analyses 
in any feasibility studies for the use of solar 


heating and its competing alternatives. 


Review of building codes to include components 
that are unique to solar heating systems in 
definitions, where applicable. This would provide 
guidelines for developers to include solar systems 


in their design and facilitate their implementation. 


AS an incentive to stimulate Utility interest in 
renewable energy resources, provisions might be 
made to grant one-half to one percent higher 
return on investments in projects designed to 
generate or produce energy from renewable resources. 
A higher rate of return on capital investments in 
experimental projects which are designed to 
improve or perfect technology to generate energy 
from renewable resources could be included as 
well. Utilities should be restricted from dis- 
criminating against customers with solar-assisted 
heating systems by charging rates higher than the 
cost to serve them. 
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Mandating that developers in Ontario carry solar 


hot water heaters and offer them as an option 


to conventional water heaters to their customers. 


Standards requirements for all components that 
are unique to solar heating systems should be 
adopted. These would protect consumers from 
second rate equipment, and the industry from 
losing credibility as a technically responsible 
business. 


A public information program could help the 
public become aware of conservation concerns, 
and the realistic capabilities of alternative 


sources of energy. 


Mandating that new buildings must make provision 
for the future installation of domestic solar 
hot water or space heating through provision of 
appropriate piping connections and designated 
spaces convertible to solar collector mounting 


and thermal storage uses. 
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ISSUES AFFECTING THE WIDESPREAD USE OF 
SOLAR HEATING SYSTEMS 


IMPROVING THE PRIVATE SECTOR ECONOMICS OF 
SOLAR HEATING SYSTEMS 


Introduction 


The most visible disincentive for a potential ‘solar 
heating system purchaser is the initial high capital cost 
of a solar installation. This higher cost of a solar 
heating system. has, to a great extent, discouraged its 
widespread acceptance. As the cost of solar equipment 
falls, however, and the price of conventional fuels rises, 
the financial burden associated with the use of solar 


heating will diminish. 


The degree: and rate of market penetration for 
solar heating in Ontario will, in part, be a function of 
the kind of government incentives made available. Under 
a low incentive scenario, which assumes the present 
Ontario sales tax exemption for solar collectors (1), 
current mortgage rates, and no legislation to protect 
access to sunlight (2), estimates of the percentage of 


heating provided by solar means in Ontario have been: (3) 


LS]. 0.04% 
OB RE 0.2% 
2001 1.1% 
2021 VpPeEk 


Under the high incentive scenarios, which would include 
the legal right to incident sunlight, low interest loans, 
property tax exemptions, provincial sales tax exemptions, 
and standard designs for solar heating systems (4), per- 
centage estimates for heating requirements provided via 


solar heating are: (5) 
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Iheyeye 0.7% 
Poo 4.3% 
2001 11.3% 
2uzt 33.4% 


These figures imply that between 1 percent and ll 
percent of the projected heat demand for Ontario could 
be provided by solar heating in the year 2000, depending 
on the sort of initiative taken by the government to 


promote its use. 


The benefit derived from using solar heating on a 
wide scale depends on the economic advantage it may have 
over other heating systems in the long term, the amount 
of conventional energy resources that would be conserved 
and made available for other purposes, the reduction of 
air and water particulate and thermal pollution, and the 
reduction in the possibility of fire hazards which are 
associated with buildings heated by conventional combus- 
tion fuels and electricity. (This advantage would apply 
to completely solar heated buildings, that would not 
require any back-up heat source. In addition, insurance 
premiums have been given favourable treatment for these 
buildings due to the reduced fire hazard.) 


The economic feasibility of solar heating is, in 
part, a function of conventional energy costs (6). 
Many of the benefits associated with using solar heating 
apply equally to those derived from widespread implementa- 
tion of heat conservation measures. As the successful 
use of solar heating relies on efficient building designs, 
and proper conservationary techniques, then the legisla- 
tive incentives considered by the government should 
encourage both the use of solar heating and heat conserva- 
tion. Acting in conjunction, both could Significant. 


reduce the demand for conventional heating resources. 
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The impact on energy savings in Ontario due to 
government incentives for the adoption of solar heating 
relative to savings from heat conservation measures 
have been estimated to be: 68 x Etat BTU's from solar 
heating in 2001 and 97 x Wig BTU's from heat conservation 
- energy Savings through solar heating are estimated to 
be 40% lower than savings due to conservation (7). By 
2021, however, it has been estimated that solar heating 
in Ontario will account for 245 x 1012 Btu's of savings 
(or 72 million megawatt hours - equivalent to over 6 times 
the output from the Pickering reactor in 1975) (8), compared 
with 105 x 101? gru's for heat conservation measures - 
Savings through solar heating might be 24 times greater 


than savings due to conservation (9). 


Heat conservation would appear to be more immediately 
effective in reducing the heating demand if implemented 
On a vast scale, but that is not to suggest that conserva- 
tion should be the alternative to solar heating. In the 
long run,, both could significantly cut back the need for 


conventional heating systems. 


Currently, the only provincially legislated economic 
incentive for conservation and solar heating is an 
exemption from the provincial sales tax for insulating 
equipment and solar collectors (10). (Included in the 
legislation are heat pumps and heat recovery units, which 
might be used to assist solar heating systems, and solar 
cells for charging batteries, which are not economically 
competitive at this time.) Other incentives should be 
legislated to reflect the overall public benefit associated 
with widespread solar heating, not yet reflected in the 
private costs of the system. Most economic incentives 
would be simple for the government to legislate, as 


many could be built into the existing tax structure (ll). 
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The incentive likely to have the most beneficial 
impact over the lifetime of a solar heating system is a 
property tax exemption for all equipment included in the 
system. Under existing law, the purchase and installa- 
tion of a solar heating system would constitute a 
property improvement. Any improvement will generally 
increase the market value of a property, and thus be 
assessed and taxed at a higher rate. An annual increase 
in property taxes may, in fact, negate any of the benefits 
derived from fuel cost savings. By exempting all solar 
heating equipment from property taxes, it has been 
estimated that a lifetime cost savings of 20% can be 
obtained over an identical system in which the solar 
heating equipment is included in the assessed value of 


Che UPropercy. (52 )u. 


The exemption of solar heating systems from property 
assessments is likely to be the most useful legislation 


in the long term for a solar user. 


In order to improve the front end costs, however, 
other incentives must be legislated. Some of these can 
be included in the: taxtstructure im che ror of ca 
credits or deductions; and others may be outside the tax 
system, as guaranteed loans, low cost loans, and direct 
government subsidies. 


There are advantages and disadvantages associated 
with each incentive. In this section consideration is 
given to the incentive as it applies to consumers and 


producers. of solar heating equipment. 


ae 


1.2 Market Incentives for Consumers 
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Direct Grants and Subsidies 

A grant or subsidy program would require the parti- 
cipation of both the Federal and Provincial govern- 
ments. A grant would be awarded to a solar heating 
System purchaser on a one-time basis to cover some 

portion of the total system cost, or could be used 

to subsidize the annual solar system mortgage costs 
LLohe 


The grant could cover 25% of the system cost, 

with a maximum of $1,500 total benefit. This 

sort of incentive might be awarded over a short 
period, possibly 3 to 5 years. The idea behind 
such a program would be’to achieve significant 
market penetration in the early years of solar 
heating. An alternative incentive would be a 
declining grant program. In this case, the value 
of the incentive would be reduced over a period of 
years, thereby giving the greatest benefit to the 
first solar installation purchasers. Once solar 
heating becomes established as a viable alterna- 
tive to conventional heating systems, the need for 
incentive barriers is reduced. (14). In addition, 

a declining grant program will phase itself out 
naturally, without the need for government termina- 
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The mortgage rate subsidy program would see the 
mortgage rates for solar system purchasers drop 


from the current 10% to a low 8%. 


There are a number of benefits associated with all 
incentive programs, and there are those that are 


unique to government grants and subsidies. 


Pe 
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Grants are probably the most effective way of 
combating the initial high cost of solar heating 
systems. Grants and subsidies are awarded outside 
the tax structure, therefore a qualifying purchaser 
is reimbursed at the time of purchase of a solar 
heating system, and does not have to await the end 
of the tax year to gain the benefit. Grants and 
subsidies are subject to annual review for budgetary 
approval, and can therefore be easily terminated 

by the government after having outlived their useful- 
ness. This makes them more controllable and more 
visible than tax incentives, and possibly more of 


an incentive. 


Property Tax Exemptions: 

There is unanimous agreement that the inclusion of 
solar heating systems in property assessment is 
likely to increase the assessed value of a property. 
From the owner's viewpoint, this, is both good and 
bad. When he seeks to sell, or obtain financing 

on his property, Lt is desirable: to.consideritne 
added value. To include the solar system in yearly 
property assessments, however, made to determine 
the amount of tax top bei leviiedsonyanoroperty, may 
be unfair. Property taxes incurred by a solar 
System may, in fact, negate any of the benefits 


gained by the property owner from reduced fuel 
CONSUMPET ON ao) 


A property tax exemption for all equipment included 
in a solar heating system shows a lifetime saving 
of approximately 20% over an identical system in 
which the solar equipment is included in the 
assessed value. (16) From the Berkowitz report, 
the following tables give an analysis showing how 


a custom designed solar system compares economicaliv 
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with a standardized system, and how costs compare 
when the solar system is included in the assessed 
Value of the property and when the system is 


exempted from property taxes. 


The costs of using standardized designs are approxi- 
mately 25% less than costs associated with custom 
design of each solar heating system. It is inter- 
esting to note that for the standardized system, 
whether the solar equipment is included in the 
assessed value or exempted from property taxes it 
remains competitive with resistance heating, being 
approximately 15% and 29% cheaper, respectively. 

In comparison to oil, however, a standardized solar 
system will be more expensive by 48% when included 
in the assessed value and 21% when exempted from 
property taxation. Taking the most optimistic 
example from the tables, the breakeven values in 
Table 2-11, where a standardized system is exempt 
from property taxes, a price of $.83/gal for oil, 

or a fuel escalation rate of 9.1% will make solar 
heating equally competitive with oil based heating 
systems. In light of recent increases in the price 
of fuel oils, it may not be long before heating oil 
reaches a cost of $.83 per gallon, thereby annihi- 
lating the economic advantage of using oil. 

Table 2-11 shows too, that for solar heating to be 

a viable economic alternative to oil burning systems, 
a mortgage rate of 7.3% would be required, which 
could be closely achieved through the implementation 
of a mortgage rate subsidy program, as proposed in 


the previous sub-section. 
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Table 2-8 


Custom Designed System Lifetime Cost Comparison: 


Solar Equipment Included in Assessed Value 


Solas seo tlie Solar vs. Electricity?® 

Capital Cost $9179 $9179 
Annual Mortgage Payment $987 $987 
Mortgage Rate 10.0% 10.0% 

Initial Annual Fuel Bil] $407 $696 
Fuel Price Per Unit $.69/gal. $.035/kwh 
Fuel Escalation Rate 6.02 6.0% 

Lifetime Costs $1273%4 $6600 $12734 $11280 

Breakeven Values: 

Capital Cost $4404 $8045 
Mortgage Payment $340 $834 
Mortgage Rate (-) 1.8% 
Solar Panel Costs (per ft?) (-) $5.81 
Solar Storage Cost (-) $116 
Solar Misc. Costs (-) $168 
Fuel Price Per Unit Sl 32/9a |i. $.040/kwh 


Fuel Escalation Rate 12202 7.4% 
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Table 2-9 


Custom Designed System Lifetime Cost Comparison: 


Solar Equipment Exempt From Property Taxes 


Solar vs. Oil Solar vs. Electricity 

Capital Cost $9179 $9179 
Annual Mortgage Payment $987 $987 
Mortgage Rate 10.0% 10.0% 

Initial Annual Fuel Bill $407 $696 
Fuel Price Per Unit $.69/gal $.035/kwh 
Fuel Escalation Rate 6.0% 6.0% 

Lifetime Costs $10300 $6600 $10300 $11280 

Breakeven Values: 

Capital Cost $5549 $101 36 
Mortgage Payment $597 $1090 
Mortgage Rate 4.3% 11.4% 
Solar Panel Costs (per Ft’) $3.17 $8.01 
Solar Storage Cost (-) $2207 
Solar Misc. Costs (-} $2260 
Fuel Price Per Unit $1 .08/gal $.032/kwh 


Fuel Escalation Rate 10.7% 5.3% 


Table 2-10 


Standardized System Lifetime Cost Comparison: 


Solar Equipment Included in Assessed Value 


Capital Cost 


Annual Mortgage Payment 


Mortgage Rate 

Initial Annual Fuel Bill 
Fuel Price Per Unit 
Fuel Escalation Rate 


Lifetime Costs 


Breakeven Values: 


Capital Cost 
Mortgage Payment 
Mortgage Rate 

Fuel Price Per Unit 


Fuel Escalation Rate 


Solar 


$6884 


$740 
10.0% 


$9785 


$4404 
$340 
3.3% 


vs. O11 


$407 


$.69/gal 
6.0% 


$6600 


$1.03/gal 
10.0% 


Solar vs. 


$6884 


$740 
10.0% 


$9785 


$8045 
$834 
12.8% 


Sat 
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$696 


$.035/kwh 
6.0% 


$11280 


$.030/kwh 
4.9% 
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Table 2-1] 


Standardized System Lifetime Cost Comparison: 


Solar Equipment Exempt From Property Taxes 


Solar vs. Oil Solar vs. Electricity 

Capital Cost $6884 $6884 
Annual Mortgage Payment $740 $740 
Mortgage Rate 10.0% 10.0% 

Initial Annual Fuel Bill $407 $696 
Fuel Price Per Unit $.69/gal $.035/kwh 
Fuel Escalation Rate 6.0% 6.0% 

Lifetime Costs $7960 $6600 $7960 $11280 

Breakeven Values: 

Capital Cost $5549 $101 36 
Mortgage Payment $597 $1090 
Mortgage Rate iiah 16.1% 
Fuel Price Per Unit $.83/gal $.025/kwh 


of 
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Manitoba has passed legislation exempting solar 
heating systems from property taxation, and so 

have many states in the U.S. The Hawaii legisla- 
tion is particularly effective in that 1t 1sencu= 
specific, and therefore includes not only solar 
heating, but insulation, biomass, wind energy, and 
other installations. Its contents exempt "alternate 
energy improvements" from property taxes. These 
energy improvements on a building would include the 
use of a process which does not use fossil fuels or 
nuclear fuels; or maximizes the efficiency of 
utilizating energy produced by fossil fuels or 
utilizing secondary forms of energy dependent upon 


fossa, fuels tor its: generation. (7) 


Georgia legislation goes as far as to define a solar 
heating or cooling system which includes the follow- 
ing components: alivcontrols, tanks, cumps 7 ateae 
exchangers, and other equipment used directly and 
exclusively for the conversion of solar energy for 


heating, drying and cooling. (18) 


At present, due to the small number of solar 
installations available, only the auxiliary system 
for a solar heating system is taxed in Ontario. (19) 
This is fair enough considering that back-up heating 
units place similar demands on ecological and 

energy resources, albeit the demands are less due 

to the scale of conventional heating requirements 
for a solar assisted building. The lack of legis- 
lation, however, though less of a barrier than inap- 
propriate legislation, remains a deterrent to the 
adoption of solar heating, because cof the uncertainty 
if inflicts on potential installation owners. 
Legislation therefore should give a comprehensive 


outline of what should be included in an exemptzen, 
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Caution must be exercised against passing legisla- 
tion that would assess a solar heated building as 
if equipped with a conventional system, or "at no 
more than" the value of a conventional system. (20) 
Such legislation could be interpreted as requiring 
a "double assessment", i.e. the value of the 
auxiliary system plus the adjusted value of the 
solar system. (21) 


Laws that simply exempt solar heating systems from 
property taxation should be precise about the treat- 
ment of back-up systems. (22) Similar precision 
should be exercised in statutory definitions of a 
"solar heating system" to include all components 
unique to the solar system and to exclude any equip- 
ment not directly related, or which is part of the 


back-up hearing system. 


Consideration might be given to exempting from 
taxation the value of a solar landowner's solar 
rights. In the future, as skyspace agreements are 
negotiated and secured, there may be significant 
value attached to a property with guaranteed access 
to« sunlight. =f23) 


Another matter concerns when the tax exemption 
should take effect. Property under construction 
may be taxed, and may not be exempt just because its 


prospective use would make it exempt. (24) 


In summary, laws that protect a property owner from 
higher assessments incurred by a solar heating system 
would be a good incentive, but a well-designed piece 
of legislation should take clear positions on the 


following: 


pEa ho 


a. how back-up systems should be 
assessed; 

b. a complete definition of. “solar 
heating system"; 

Ce inclusilonsot Solar rigbtssin 
assessment; and 

d. whether solar systems under 
construction are eligible for 


an exemption. (25) 


Income Tax Deductions 

Taxation exists primarily as a source of revenue 
for governments. Under a tax incentive, a tax- 
payer would be able to retain what would other- 
wise be taxable income. The intent of such a 
procedure is to create some public good as a 
result of the lost public revenue. (26) At presen 
federal and provincial income tax structures 
contain types of fiscal incentives which could 


be readily extended to solar heating systems. (27) 


Under an income tax deduction, a taxpayer would be 
allowed to deduct from his adjusted gross income 
part of the cost of a solar syvstemagiuse 2s coc 
certain medical expenses. (28) This could be a 
One-time deduction for a taxpayer who would deduct 
a percentage of ‘the initial costs (for ~purchase and 
installation of the system. 


As an alternative, the government might permit an 
annual deduction of 25% of the annual solar system 


mortgage costs. (29) 


Income tax deductions may be extended to includ 
maintenance costs of solar installations. Thow 


annual maintenance should be negligible, the 
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assurance that such costs would qualify as deductions 
could reduce the hesitancy to adopt solar heating. 
(30) 


Another deduction that might be considered is a 
depreciation allowance for all solar equipment. 
Under normal circumstances an individual is not 
able to deduct from his gross income the allowance 
for depreciation on his assets - such as exhaustion, 
wear and tear, and obsolescence of his capital 
assets. Under certain circumstances, business tax- 
payers have an option for rapid amortization, or 
depreciation deductions for certain types of 
"favoured" property including pollution control 
facilities. This incentive could be extended to 


include solar heating equipment. (31) 


Whereas normal depreciation is based on the useful 
lifetime of an asset, under accelerated depreciation 
or amortization, favoured types of property can be 
depreciated fully in a much shorter time span, such 
as five years. (32) Though this kind of incentive 
is limited to depreciable property, and is usually 
used by business taxpayers, concessions might be 
made to include depreciation allowances for private 


individuals investing in solar heating equipment. 


As an example, Arizona has adopted a law that will 
permit any taxpayer to amortize over a 60-month 
period, the value of a solar device producing either 
heat or electricity. This rapid amortization is 
allowed as a deduction when computing net taxable 
income for state income tax purposes. The 
deduction applies to all solar installations for 
residential, commercial, industrial or governmental 


uses, or for experimental or demonstration purposes. 
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The deductible value includes its acquisition and 
installation costs, of which the latter may include 
special construction or remodeling costs attrib- 
utable to the solar device. (33) 


The weakness of an income tax deduction approach as 
an incentive to use solar heating is that, because 
of graduated income tax rates; the actual tax 
savings from a deduction is greater, the higher the 
tax bracket of the taxpayer. 


Income Tax Credits: 


Using a tax credit approach, the government could 
permit a taxpayer to reduce his actual tax liability 
by a certain amount. The advantage of a tax credit 
is that its value is independent of the income level 
ef the taxpayer. 


A tax credit can be granted for the year of purchase 
of a solar system but, unlike subsidies, tax credits 
are awarded at the end of the tax year. Provided 
the recipient of the tax credit receives a tax 
refund for any excess of the tax credit over what 
would otherwise be his income tax liability, the 
income tax credit is essentially the same as a 


direct grant, except for the timing of receipts. (34) 


Legislative proposals from President Carter's 
Energy package include: 


- decreasing tax credit on purchases of "approved" 
solar heating devices through 1984. The 
schedule proposed would provide 40% on the 
first $1,000 and 25% on the next $6,400; 
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- decreasing tax credits for weatherizing 
homes of 25% against the first $800 and 
15% on the next $6,400; and 


- a tax credit of 10% to business conservation 
investments. (35) 


Other incentive recommendations come from the Solar 


Energy Industries Association - these include: 


- taxable rebates which would provide average 
after tax benefits to the homeowner of 47% 
Of the first $1,000, 40% on the next $2,000, 
and 33% on the next $3,000 up to 1980. In 
the following years the percentages would 
crop tO 39%, 2/4 and 20%; 


- additonal taxable rebates providing an average 
after tax net benefit of 17% against the first 
$6,000 on a solar system replacing natural gas; 


and 


- business tax credits of 35% on the first $50,000 
30% on the next $50,000 and 20% above $100,000 
until 1980. Then the percentages on the amounts 
would drop to 25%, 20% and 15% respectively. 
Replacement for natural gas would receive an 
additional 20% on the first $100,000 unti 1980, 
then 15%. Maximum credit will be 50% of taxable 
income, with provision for carry-forward as in 


the present tax credit system. (36) 


The State of Kansas provides a tax credit of SL,000 
or 25% (whichever is less) of the cost of a solar 
system against the personal income tax liability 


of any taxpayer who installs a solar energy system 
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in his residence. If the tax credit exceeds his 
income tax liability, the excess may be carried 
over for deduction in the succeeding taxable year 
or years but not after the fourth taxable year. 


It also provides a credit of $3,000 or 25% (which- 
ever is less) of the costs of a solar energy system 
against the income tax liability of a taxpayer who 
installs the system on real property used ina 
trade or business or held for the production of 


income. (37) 


Idaho legislation allows an individual taxpayer an 
income tax credit of 40% of the cost of an alter- 
mative energy device in a taxpayer's residence, and 
a 20% income tax credit each year thereafter for a 
period of three succeeding years. A deduction can- 
not exceed $5,000 in any one year. Cost includes 
construction, reconstruction, remodeling, instal- 
lation or acquisition of any "alternative energy 
device". An alternative energy device means any 
system or mechanism using solar radiation, wind, 
geothermal resource, or wood or wood products 
primarily to provide heating, cooling, electrical 
power, or any combination thereof - it also includes 
a fluid-to-air heat pump operating on a fluid 
reservoir heated by solar radiation or geothermal 
resources. (38) 


As an alternative, a taxpayer could be granted a 
credit for a certain percentage - possibly 25% of 
the annual mortgage costs for the solar equipment. 
Another type of incentive under a tax credit, could 
be a deduction of maintenance costs from taxes 


payable. A taxpayer would be reimbursed for all 
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maintenance costs, thus much of the risk of the 
System realiability is moved from the owner to 
the government. (39) 


To make applications for tax credits more equitable, 
taxpayers who installed solar heating systems 
before the enactment of the suggested legislation 
Should also gain advantages from the statute by 
allowing the credit to extend to prior expenditures. 
(40) 


Two benefits associated with the income .tax credit 
incentives are: 


a) the impact is felt in the early years of the 
sOlar system operations, attacking the initial 
high cost of the system, although not removing 
it entirely; and 


b) income tax credits, as directed from deductions, 
extend the same savings to taxpayers in different 
tax brackets. 


An income tax credit has the disadvantage of 
possibly outliving its usefulness, for once changes 
in the tax code are made, they are generally very 


difficult to terminate. 


v. Investment Tax Credits: 
Investment tax credits for business and industry 
could be allowed in the form of income tax credit 
to be applied to the purchase and installation of 


solar heating systems. 
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vi. Low Cost Loans: 


Low cost (interest) loans are essentially 
subsidies to reduce the interest rate charged 
on loans to purchase solar heating systems. 
Favourable rates would show a decrease from 
the current 10% to a low 8%. 


Low interest loans, as for grants and subsidies, 
may have a more direct impact on the demand for 
solar heating equipment than tax incentives because 
they reduce first costs at the time of purchase of 
the solar system, rather than at the end of the 
year when tax benefits are received. A low interest 
loan program would ease financial terms by reducing 
down payment requirements and lowering monthly 
mortgage costs. (41) They are generally equitable, 
providing the greatest benefit to those in the 
lowest income groups who usually pay the highest 
price (interest) for borrowed money, and who - 
because of their low tax bracket - benefit the 


least in tax savings from income tax deductions. 


An alternative approach would be to administer a 
low-cost loan program through the banks and utilities, 
as they can both acquire capital at more favourable 
rates than consumers or manufacturers. However, 

banks and utilities may require incentives in the 

form of government guarantees to secure their 
commitment. (42) 


Guaranteed and Insured Loans: 


Government guaranteed or insured loans would ease 
the concern of banks, utilities or other lending 
institutions which might be concerned about the 


risk of borrower default on mortgages of solar 


equipped homes. Insufficient information about 
performance and marketability particularly give 
rise to such doubts. (43) 


Loan guarantees under inflationary or economically 
Stable conditions would increase the number of 
loans that could be made without fear of loss to 


the lender. Though this may not reduce interest 
rates, it will reduce the risk and thereby dis- 
courage the addition of a risk premium to the price 
of money. Loan guarantees would probably achieve 
their maximum effect in conjunction with low 


interest loans and low cost equipment insurance. (44) 


viii. Government Insurance and Reinsurance: 


A barrier to the adoption of solar heating is the 
economic risk and uncertainty associated with a 
new technology. This may reflect in differential 
treatment by lending institutions or private 
insurance companies because of the apparent risks 
involved. The situation is aggrevated by the lack 
of actuarial data on solar equipment breakage, 
durability and maintainability and the effect of 


special risks such as vandalism and hailstorms. 


The fact that a solar heating system adds to the 
value of a structure may mean that more insurance 
must be purchased, but this is not a "legal" 
barrier. (45) If, however, insurance premiums for 
solar equipped buildings are found to be higher 
for purely discriminatory reasons, the government 
may be in the position to intervene. They could 
directly insure the buildings or reinsure private 


insurance company policies. 
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Under certain conditions, buildings are given 
preferential insurance rates. These are generally 
extended to buildings that have no combustion 
furnaces, and derive their heat from district 
heating. Such preferential treatment has been 
given to solar heated buildings (46) though no 
Specific category has been designated for solar 
buildings as of yet. Once standards and require- 
ments have been established, the facilities of 
policy development should follow. 


Government Procurement: 


A program wherein the government would install solar 
equipment on government buildings could encourage 
the development of a market for solar heating 
equipment as well as reassure potential customers, 
insurance agents and financial institutions as to 
the feasibility of solar systems. The acquisition 
of the solar equipment should result in reduced 
operating cost of the government buildings themselves. 
Many government buildings such-as post office and 
court houses, have a high degree of visibility and 
the effectiveness of a government procurement 
program would be magnified in combination with an 


associated public information Program. (47) 


1.3 Market Incentives for Producers 


pip 


Direct Grants and Subsidies 


Incentives for manufacturers of solar heating 
equipment could reduce the initial production 
costs and, consequently, lower the equipment 
costs for the consumer. 


Subsidies are often proposed to stimulate the 
the growth of new industries. They may be 
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directly granted, or used to provide low interest 
loans. Subsidies are granted outside the tax 
Structure. Whereas tax incentives depend on 
earned income for their effectiveness, a direct 
Subsidy can be awarded where outright losses 

may occur. This may be more of an incentive 

for manufacturers of solar equipment where, 
initially, there may be little earned income. 


Direct subsidies to the solar energy industry 
could take three basic forms: 


a. for laboratory-scale R & D and similar 
efforts to improve the knowledge base 
for development of the industry; 


b. for construction and operation of 
demonstration pilot plants; and 


c. for the capital and operating costs 


involved in commercial-scale development. (48) 


Low Interest Loans: 


If low interest loans are extended to solar 
equipment manufacturers, the cost of the product 
may be reduced. This approach would be most 
favourable during periods of inflation, when 
capital costs may keep large industries out of 
marginally profitable areas and small industries 
and businesses have special difficulties in 


attracting capital. (49) 


The life-cycle costs to the government remain 
the principle drawback of low interest loans, 


though these costs may be moderate in the short 


ie 
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run compared to those of direct subsidies and 
tax credits, which would constitute a direct 


and unrepaid drain on the treasury. (50) 


Accelerated Depreciation: 


The Federal Ministry of Industry, Trade and 
Commerce has allowed a 50% write-off in the 
first year for equipment that produces heat from 
wood waste, municipal waste and other methods, 
if purchased after May 25, 1976 and before 1980. 
Similar deductions have applied to air pollution 
equipment if purchased after March 12, 1970 and 
before 1977. Such preferential treatment could 
be extended to include solar heating systems, as 
they are heat producers and should qualify as 


Significant pollution abaters. 


Manufacturing equipment used for producing solar 
hardware could be given accelerated depreciation 
allowances, especially if certain equipment was 


subject to rapid obsolescence, such as equipment 


that might be utilized in automated solar cell 
production. Firms may also be allowed faster 
write-off of R & D expenditures. 


R & D Incentives: 


Given the potential national benefits from greater 
reliance on solar heating, the Federal and 
Provincial Governments could encourage and support 
the advancement of solar energy technology. 

This could be done through expenditure of funds 
for solar energy research and development as it 
has done, for example, extensively for atomic 
energy. 
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In addition to providing funds to private 
industry for solar energy R & D projects, the 
Government could also give private industry 
greater incentive to undertake R & D with its 
Own funds. This might be done by granting a 
certain percentage of research costs as 
deductible from taxable income, as for mining 
and drilling exploration by the petroleum 
companies. (51) 


(For State Financial Research and Development of 


Solar Technologies - see Appendix II.) 


7 ty Government Equity Investment: 


Direct government investments covering all or part 


of facilities and equipment purchased by a manufacturer 


would be a powerful incentive in that it would help 
overcome the perceived risks in long-term fixed 

and specialized asset investment. The government 
could purchase stock in support of technological 


R & D in solar technology. (52) 


Conclusion 


Legislating incentives to stimulate the development 

of a new industry can be a difficult matter - often 

there are considerable bureaucractic barriers to overcome. 
Policitians, initially uncertain of a new technology, 

may be reluctant to risk public funds in what is, as 

of yet, an unproven commercial success. The benefits 

to be gained, however, could be huge, from what has 

been acclaimed to be “potentially an enormous, ..... 


billion dollar-a-year industry ... in 20 years". (53) 
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However, the ground work must be done in order to 
receive the positive qualities of a solar heating 


industry in the future. 


The role of the government should be to remove 
existing barriers where politically and publicly 
acceptable, and legislate incentives insofar as it 
is able, in order to put the solar industry in a 
favourable position. 


Of the incentives available, a property tax 
exemption for all components of a solar heating system 
may be the least costly and easiest for the government 
to legislate, and utlimately provide the greatest 
benefit for a property owner, as the benefit is drawn 
throughout the useful lifetime of the installation. 
Removing the first cost barrier of a solar system, 
however, will most likely be more complicated and 
costly for the government to administer. Economic 
incentives that combat the initial high cost of a solar 
system, such as direct subsidies, low cost loans, 
income tax deductions and tax credits, and others, 
may be initially more attractive, as they are awarded 
at the time of purchase, or at the end of the tax year, 
and therefore are more visible and initially more of 


an incentive to a solar installation purchaser. 


The costs to the government will presumably be 
highest in the early years of an incentive program to 
stimulate solar heating, assuming higher incentives are 
given in the early years of the program, and a phase- 
out period of 3 to 5 years. Though public funds would 
be used to help finance solar Systems, the public would 
ultimately receive the benefit from pollution abatement, 


energy resource conservation, and job creation. 
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At the end of the program, further incentives will 
most likely not be needed as solar heating should be 
well established and clearly competitive economically 
with conventional heating systems. 
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IMPROVING THE FINANCIAL CLIMATE FOR 
PURCHASING SOLAR HEATING SYSTEMS 


Introduction 


There are many factors that affect the economic 
feasibility of solar heating systems, including the 
Price and availability of competing energy resources, 
improvements in the design of solar equipment, and the 


availability of financial assistance. 


The terms on which financing is made available could 
be the single most important factor affecting the 
acceptability of solar heating systems. Solar systems, 
like housing, have a high capital cost that must be 


financed and paid for over time. 


The availability of mortgage financing is essential 
for the vast majority of housing transactions that take 
place. Few buyers can pay cash, and few will be able 
to manage the substantial additional costs of solar 


heating unless these can be financed in whole or in part. 


Most families have a relatively limited amount of 
money available to use as a down payment, and thus the 
strength of the housing market is affected by how much 
of the purchase price is covered by mortgage financing. 
The addition of solar system costs to housing costs 
especially compounds the problem, unless financing is 
made available by including the system in the mortgage, 


Or a second mortgage is obtained. 


Loan terms (that is, interest rate, length of payv- 
ment period and amount financed) directly determine the 


monthly payments that housing owners will make to finance 
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Solar installations. The size of this monthly payment 
(and the down payment) will Significantly affect the 
economics of solar heating systems from the owner's 
perspective. (1) 


Factors that must be considered by lending 
institutions include the effects solar heating systems 
will have on property values, and energy savings. Some 
lenders believe that the market value of a solar heated 
building will actually be less than the building cost, 
and are reluctant to include utility costs in determining 
the size of the mortgage. (2) 


Yet, the cost of amortization of conventional 
construction cost, and the annual fuel cost for a 
conventionally heated building may be higher than the 
amortization costs of a solar equipped building. In 
this case, financial institutions should formulate 
mortgage ceilings based on life-cycle costs rather than 


eaeeiai- costs. -(3) 


According to some institutions "conservative 
investments having a proven market and public acceptance 
are the major criteria for (institutional) involvement. 
Cost factors are important, but demonstration projects 


are a necessity". (4) 


The lack of data and information gained from 
experience with solar heating systems contributes to 
the difficulty confronting lenders in underwriting 
applicants for mortgage loans. Until this experience 
and data base are obtained, applicants will rely on 


lenders' treatment of such information. 


2.2 Lenders Concerns 


Of principal concern to lending institutions 


is the impact solar heating systems will have on: 


mgd property values; 

ai, technical performance of the systems; 
and 

als bik, A estimates of future savings in 


energy costs. 


Figure 2.1 summarizes the concerns of lenders. (5) 


The Focus on Value 


Of principal interest to the lender is the 
manner in which a solar heating system 
affects the value of a property and the 

ease with which it can be disposed of under 
foreclosure conditions je hescontro Being 
factors here are that mortgage loans are 

made in relation to the value of the property 
offered: as collateral, -rathersthansits.~costs, 
and that there is presently considerable 
uncertainty with regard to the value a solar 


heating system may add to the property. (6) 
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FIGURE 2.1 


ISSUES OF CONCERN TO LENDERS IN MAKING LOANS 
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"Over time of course, the market place will serve 

as the definitive arbiter of value, with the knowns, 
unknowns, virtues and liabilities of solar systems 
reflected in the price consumers are willing to 

pay for new and used homes that incorporate solar 
energy devices" (7) However, with a very short 
solar financing record, lenders will have to 
proceed in the absence of any significant volume 


of experience in the sale of "comparable" properties. 


What will neceSsarily be considered is the possibility 
that the market value of a solar installation may be 
less than the costs associated with it, and that 

loans offered will therefore be a proportionally 
smaller part of the additional sales price. In other 
words, the installation of solar equipment may be 
Classified as an "“overimprovement" to the property. 
Under these circumstances lenders may exclude the 

cost of a solar system from property valuation in 


determining the maximum amount they will lend. 


Although lenders emphasize that it is the market 
that will determine the value of solar systems, 
their judgement will be what sets the market value 
until there is the "body of evidence" to establish 
a true market value. Lenders have observed that 
when solar systems are demonstrably reliable and 
economically desirable for a purchaser, the impact 
on value may be felt not only as a rise in the 
value of buildings that have such systems, but also 


as a fall in value of conventional buildings that 


lack them. (8) 


pe 


54. 


Technical Performance 


"Financial institutions generally lack the motivation, 
and in many instances the skills, to examine the 
technical details of construction - including basic 
mechanical systems - with the same care they devote 

to assessing the marketability, value and overall re- 
liability of (properties) proposed for mortgage 
financing". (9) Where special needs arise, a detailed 
engineering review will be undertaken using an out- 
Side consultant if necessary. 


When lenders receive their first loan requests on 
solar heated buildings, however, they are confronted 
by a situation where uncertainties regarding the 
mechanical reliability of the heating system itself 
do, in fact, have a direct bearing on the value of 
property as security for the mortgage. In many 
cases before a lender will consider financing a 
significant’ part ‘ofthis scolar firstecostede bare 
of the total mortgage, a thorough engineering 
appraisal of the system proposed may be required - 
usually at the borrower's expense. Where a lender 
can't make such an evaluation, or sees it as too 
much trouble to obtain for a single loan request, 
he may be even more conservative in respect to the 
terms on which financing will be provided, if it 

LS Provided at an..)a(20) 


One possible solution to the concern cver performance 
failures by solar Installations, is the srovisiconsoe 
Warranties by solar manufacturers, installers or 
builders. However, from interviews with many lenders 
across the U.S. carried out by Regional and Urban 
Planning Implementation Inc. (RUPLI) (Cambridge, Mass.) 


few attached great importance to the availability 


- 


of a warranty for solar products. Most agreed 
that a large, nationally recognized manufacturer, 
One that was certain to remain in business over 
the lifetime of the system, would facilitate the 
acceptability of solar products. Only a few 
lenders felt that the production of systems by 

a well known supplier might be an absolute pre- 
requisite for their making financing available. 

A fourth of those interviewed expressed "little" 
or "no" concern with the manufacturer's identity. 
The diversity of attitudes obtained from many 
lenders suggestes that a refusal by any one lender 
should not deter a solar system purchaser from 
continuing to seek a lender who will make a loan. 
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iii. Estimating Energy Savings 


The expectation of savings in operating costs from 
solar heating systems is the very aspect that holds 
the promise for their widespread adoption. At 
least in the outset, there are likely to be many 
problems raised by lenders' treatment of these 
projections in the evaluation of multi-family 
rental properties, and their use for determining 
the value of single-family installations and under- 


writing applicants for home mortgages. 


In most instances, lenders employ the "economic" 

or "income" valuation approach to assessing mortgage 
loan requests for income-producing properties such 
as rental housing developments. No matter what 
precise valuation technique is employed the impact 
of solar heating on the attractiveness of a project 
for solar financing will be reflected in a straight 


forward manner, since the estimated solar costs 
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and savings enter directly into the net cash flow 
equation (income less operating costs and mortgage 


debt service). 


As part of his loan application, a developer will 
submit a form itemizing the major constituents of 
gross income and expenses. A large part of the 
first costs of a solar installation will be reflected 
in the line item for annual debt service (amortiza- 
Clon Of LOan DEInclpal plus uncerese) el 2) seo cle. 
contributions to total expenses - particularly the 
allocation for repairs and maintenance, utility 
costs, real estate taxes, insurance, and any 
reserves for replacement or other contingencies - 
might be affected to some extent by the inclusion 
of solar heating. Once considerable information 
and data has been obtained from various solar 
financing projects, these estimates may prove 
relatively easy to verify based on actual operating 
experience with specific systems. However, at the 
present time it would be difficult for lenders to 
devise a credible financial projection for a solar 
heated development. Since the economic feasibility 
is based entirely on cash flow, the income stream 
would have to be determined "within reasonable 
probability". Otherwise the cash flow projections 
would have to be discounted heavily in the appraisal 


process - or the project rejected altogether. (13) 


For valuation purposes, net operating income under 
both solar and conventional alternatives would be 
examined® solely on’ the basis ver ‘current sutiamey 
prices, with no allowance for fuel price inflation 
over time. “Thas is consistent with the rqeneraa 


practice for guantifying other components: of leash 
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flow which may vary unpredictably from year to 
year (but always increasing), such as real estate 
taxes, wages for security and maintenance personnel 


and the basic rent schedule for the units them- 
selves. (14) 


In single-family housing, energy cost savings are 

not reflected in property valuations. In appraising 
the value of such housing, lenders normally consider 
information on the sale of "comparable homes". 
However, in the case of solar homes, this information 
will be lacking for a number of years and lenders 
will be reluctant to use "replacement costs" (that 
is, the price of the solar installation) as an 


alternative indicator of value. 


Solar first costs can be determined with some 
reliability, but in reviewing estimates of fuel 
Savings with solar heating, the lender must contend 
with the claims of manufacturers and developers he 
suspects may be inflated and self-serving, or else 
obtain information from more disinterested experts. 
Lenders will tend to discount the estimates to some 
degree, and to resist the use of project increases 


im alternative, fuel costs.) i132) 


"The approach to valuation will vary considerably, 
from payback period and lifecycle cost analyses to 
the capitalizing of estimated savings and dis- 
counted cash flow approximations of present value." 
(16) From the same survey of lending institutions, 
however, these analyses were not viewed as criteria 
to determine whether or not to grant a loan, but 


rather as partial guidelines in value appraisals. 


35. 


The manner in which solar costs and savings affect 
the value of a property will be of primary concern 
to lenders. However, there is another problem 
concerned with the way in which lenders evaluate 


a homeowner's capacity to pay off a mortgage loan. 


Most lenders use a comparison of projected housing 
costs to a loan applicant's income as a guide to 
determine the maximum size loan for which he may 
qualify. Generally housing costs should not exceed 
25% of an applicant's income. The bias against 
solar heated homes emerges when housing costs are 
evaluated, because lenders do not consider energy 
costs in their calculations, or that any decrease in 
conventional fuel costs provides more available 


income to help amortize a mortgage loan. 


In most cases, housing costs are determined by 
principal and interest payments on the loan, property 
taxes, and frequently, hazard insurance premiums ~ 
often referred to by the acronym "PITI”. 


The resulting problem for solar heated homeowners 
is that savings in utility bills have no bearing 
on the financial capacity as evaluated by the 
lender. At the same time, the higher first costs 
of the property, as reflected in a higher mortgage 
request (and higher principal and interest.payments), 
and higher insurance premiums and property taxes 
(the latter may not apply if solar heating systems 
become exempted from property taxation), do raise 
the income requirement as established by the PITI 
eest. 
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It has been suggested that utility costs be added 
to calculations of housing costs. The suggestion, 
however, is a double-edged sword: although solar 
homes would look better in comparison, fewer 
applicants would qualify for home loans at a time 
when a high percentage of Canadians is already 
priced out of the home market. (17) Nevertheless, 
all lenders in the RUPI survey said that energy 
costs will become increasingly important to their 
lenders' decisions, and RUPI recommends the consider- 
ation of home energy costs in lender underwriting 
procedures. They found that excluding energy costs 
when figuring an applicant's ability to pay "may 
be an important constraint on the availability of 
financing for solar homes". (18) The American Bar 
Foundation have suggested a statute requiring 
lenders to consider fuel and equipment costs in all 
their financial decisions (19), but it is likely 
that financiers will begin to take such steps 
without legal measures, because it will be in their 


obvious self-interest to do so. 


A factor that lenders should consider is that 
although solar buildings are more expensive, their 
owners can capitalize part of their heating costs 


rather than face steadily increasing monthly energy 


Drills. 


The Importance of Life-Cycle Costing 


In order to fully appreciate the benefits of a solar 
heated building, consumers and lenders must understand 
and use life-cycle costing analyses for solar heating 
systems and their competing alternatives. As the solar 


alternative has a high initial cost and relatively low 
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operating cost, its financial advantages over a 
conventional heating system are apparent only over 


a period of use. 


Life-cycle costing estimates the net costs of a 
solar heating system over its useful life. It includes 
acquisition costs, savings, operating costs (if any), 


Maintenance costs, and salvage value. (20) 


The Government of Ontario should require that life- 
cycle costing analyses be carried out on all new and 
renovated government buildings to determine and minimize 
energy costs to service such buildings, and where the 
solar alternative is marginally, or clearly, worthwhile 


the Government should encourage its use. 


The RUPI study has found that a sizeable percentage 
of lenders surveyed were concerned with information on 
both payback periods and life-cycle costs (where "pay- 
back periods" are the time needed to completely return 
an initial investment; that is, in the form of net 
Savings in heating costs).(21) Lenders consider other 
costs as well (see previous subsections), and would not 
make or refuse a loan on the basis of life-cycle costs 
Or payback pericd. The RUPI study also discovered that 
many lenders were unfamiliar with the concepts of life- 
cycle costing, and that few regarded it as a more useful 


tool than the more immediate payback period or capitalized 
value. (22) 


There are certain difficulties associated with the 
use Of -lite-cycle costing, in ethatecanadwans enove 
frequently. “The implicatzons GfMthis transiency are 
that some lenders do not believe that solar systems will 
be widely accepted until payback periods are shorter 


than a mortgages lite: 
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Another difficulty with life-cycle costing is the 
unpredictability of future events that have a direct 
bearing on solar Systems. For instance, costs of fuel 
in 20 years time, types of incentives the Government 
might legislate, durability of various types of solar 
systems, and discovery of completely new energy systems 
will all impact on the future costs of solar heating 


Systems, and on competing systems. 


There is little doubt, however, that the price for 
energy will ever come down to the prices that encouraged 
the development of buildings, and other energy dependent 
systems, along the lines we have grown accustomed to. 
Energy considerations have already become important 
factors in determining the feasibility of planned 
development projects (the existence of the RCEPP bears 
testimony to this fact), and it would make sense that 
lending institutions include such criteria in their 


lending equations. 
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Financing Solar Retrofits 

In reviewing requests for home improvement loans, 
which would include solar retrofitting, lenders 
generally consider a borrower's credit worthiness and 
are relatively disinterested in the value of the property 
as collateral for the loan. Thus financing solar 
retrofits should be possible on normal terms from 


Praditional, sources 25) 


In credit evaluaticns, a lender will seek to judge 
both the applicant's ability and willingness to repay, 
based on his income, job security, outstanding indebted- 


ness, credit record, and other factors. 


Home improvement financing generally involves 
Significantly higher interest rates than mortgages, 
consequently, a property owner would prefer to secure 
a long-term second mortgage at an interest rate slightly 
higher than that of the first mortgage. 


Since the costs of solar heating are principally 
Capital costs, as opposed to fuel costs, solar financing 
is extremely sensitive to interest rates, and its 
feasibility may, indeed, hinge on them. (24) "In other 
words” “according to one Study S12 te etenermereucoctsor 
capital or the rate of interest doubles, the cost of 


solar energy nearly doubles”. (25) 


Ef denied 4a) Second mortgage, and) rétrot 7 ceingeas 
more expensive than would be justified under a home 
improvement loan with a high interest rate, property 
owners have the option to refinance the entire property. 
Lending institutions are generally willing to do this 
Since real property is appreciating so rapidly and 
interest rates have risen of late. Lenders will be 


agreeable so long as: 


63. 


a) a property owner has already built up sufficient 
equity in the property (through mortgage pay- 
ments and increases in the property's market 
price) so that the lender is in effect assuming 
no extra risk of loss by including the solar 


System in mortgageable value; and 


b) the borrower agrees to refinancing the mortgage 
at a higher interest rate. (26) 


Since most buildings were built and financed at 
lower interest rates than those prevailing today, most 
lenders would welcome the opportunity to adjust the 
rate upward. The property owner will have established 
his credit-worthiness from payments on his first 
mortgage which will facilitate the transaction from the 


lenders perspective. 


When compared with a conventional home improvement 


loan, the attractiveness of refinancing mortgage depends 


i 

a) the comparative interest rates and terms of the 
two types of financing; 

b) the amount of the outstanding balance and number 
of years remaining on original mortgage; and 

C3 the cost of the retrofit installation itself. (27) 


Refinancing techniques provide complete financing 
for solar retrofits, but do not overcome the problem of 
high interest rates. An alternative which has been 
used in California and other western states is a mortgage 
containing an "open-ended" clause that allows a homeowner 
who has built up equity to borrow back up to the amount 


of the original loan at the original terms. (28) 
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Another alternative financing method called a 
"wrap-around mortgage" may benefit some homeowners. 
A new loan is “wrapped around" an existing mortgage 
which is preserved, and the new mortgage is for an 
amount equal to the outstanding balance of the first 
mortgage plus any additional funds loaned. Its interest 
rate is always higher than the first mortgage, but 
equal to, or somewhat lower than the current market 
rates on equivalent properties. A wrap-around mortgage 
may not be as attractive to a borrower as an open-ended 
clause, but in a time of rising interest rates it may 
be cheaper than refinancing or than a second mortgage. 
CESS 


Government Financing 


The limited availability of financing may impose 
a “constraint” on the size of the residential solar 
heating system market, or on the rate at which sales 
to that market will grow. It is generally recognized 
that the size of the market for housing at any given 
cost bears an inverse relationship to the amount of 
down payment required. Thus the terms under which 
financing is now available for residential housing is 
likely to bewa constraint. Jimvecingmceie Markee cosa 
smaller proportion of buyers who are able to put up 
a larger proportion-of the additional first ‘costs 


involved in purchasing a solar system. (30) 


Guaranteed financing for solar heating systems may 
be one of the most powerful incentives the government 
could legislate. “It would provide ee borrower wrens 
financing of a solar system cost - a good loan-to-value 
ratio, and a full inclusion of solarmsystem costs 
appraisals. A guaranteed, full financing program would 


remove the burden of down payment costs from certain 
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purchasers. Applicants could qualify by submitting a 
copy of their tax return. Those in lower tax brackets 
would be granted full financing, applicants in higher 
tax brackets would be required to pay the down payment. 
All financing would be carried out through the banking 
System, except for guarantees by the government, in 
Order to remove the risk of failure of a solar system 
from lending institutions. 


Alternatively, the government could undertake the 
financing itself, and loan homebuyers sufficient to 
cover the cost of a solar system. The loan could be 
at a rate lower than prevailing bank rates, as the 
government can borrow at a lower interest rate than 
banks can. Such a program, either alone or in conjunction 
with other economic incentives could encourage an early 
adoption of solar heating by reducing monthly mortgage 


payments. (31) 


How Financing Affects the Costs 
of Solar Heating 

Table 2.1 illustrates the differences among the 
Size of the down payment and monthly loan payments for 
an $8,000 solar system financed under different loan 
types prevalent in single-family home financing. The 
figures are from the RUPI study (32), and do not 
necessarily reflect the current rates available in 
Ontario, but serve to show the effect on monthly pay- 
ments, and therefore, on the amount of monthly energy 
cost savings needed to make such a system "pay for 


itself" on a current basis. 
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Taber 


HOW FINANCING AFFECTS SOLAR COSTS 


Illustrative Loan Terms and Monthly Debt Service 
Under Private Lender Financing Alternatives 


First Mortgage 


paced | | oe 
eae] fel et=l = p= tap 
Sit fol ao) 
Insurance 


44015152). 23460 .53)15 8.55 54.645.5 7 0) eo ie eOue SSO S)n0m lay cena 


For example, a) flrst mortgqagesforsv70t4o0r Ene coca 
SYSTEM ICOStVot $8,006 would Sorovide: ser o00mtowarascne 
costroft, the system, vat eansinteresteraterorssastetonpce 


Monthly Cost per 
SL ,0C0. Ot -uoan 


Down payment for 
an $8) 000NSsoLaxr 
Heating System 


Monthly. cost ror, 
an Ss, 0008So2ar 
Heating System 


paid over 27 years. The purchaser would need to make a 
22,400 down payment, and then making monthly payments 
fOr principal “and ntenestvonttnemloan ofec44 15ercn 
the remaining 27 years. If a loan was obtainablewmecs 
93% of the system cost, the down payment would be 
reduced to $560, and the monthly payments would be 


$58.53 for the 30 year term*or the loans One@rnem. 2 eo 
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hand, if the system could Only be financed through a 
Short-term home improvement loan, the full cost might 
be borrowed, eliminating the down payment entirely, 
but increasing the monthly payment to $179.98 for the 
S-year term of the loan. Thus the financing terms 
have a direct and critical effect on the costs of a 


solar system, and the feasibility for a purchaser to 
obtain one. (33) 


In Table 2.2, the solar system has been included 
in the appraisal value of the property. Again, the 
figures have been obtained from the RUPI study and are 


not representative of Ontario's current rates. 


Va en ae 


Impact of Below Cost Appraisal and Lower Loan-to-Value 
Ratios on Down Payment for New Home With an 
$8,000 SOLAR HEATING SYSTEM 


* Of (SO lay Cont ala ee orn ae 0.93 
in Appraisal Value oan-to-Value Ratio 


100% $2,400 91,000 15) -360 
50% 


5,200 4,800 4,280 


As shown in Table 2.2, if a borrower received 80% 


Net 


Addition to 


Down Payment 


for 


Solar Use 


financing and if 100% of the solar first cost were 
included in the home's appraised value, his decision 


to install solar equipment would add only $1,600 to his 


initial down payment. However, if the lender were to 


exclude 50% of the solar cost in his appraisal and is 


willing to make only 70% financing available, the 


borrower must provide an additional $5,200 in cash. 
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Even under high ratio financing, conservative appraisals 


may impose substantial down payments on purchasers of 


new solar homes. (34) 


Guidelines for Government Action and Conclusion 


directed to the lending community, 


A Government incentive program, insofar as it is 


following: 


nite 


ashe 


phsdae A 


Lv, 


The need for a program that is workable in 
operation, responsive to the needs of lenders 
for rapid and definitive decisions, and 
sensitive to the disinclination of many 

lenders to participate in (Government) insurance 


programs; 


The need to protect homebuyers of moderate 
means from assuming undue financial risks. 
(The constraint attributable to smaller than 
normal amounts of financing is perhaps better 
addressed through direct consumer subsidies 
than by inducing lenders to offer mortgage 
loans that may in fact exceed actual market 


values.); 


The incentives and subsidies that may be 
provided to builders and buyers of solar 

homes under other programs, and the initiatives 
of other energy conservation programs that 


are directed at lenders; and 


The particular need for market support in the 


Shomer: see mie a eee 


should consider the 
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A consideration that must be taken into account in 
any incentive package is that due to the nature of the 
financing constraint, subsidies designed for reducing 
the down payment requirements may have more impact than 
those aimed at reducing monthly costs. Whether directed 


at lenders or borrowers, both must be made aware of this. 


In respect to specific actions for lenders, the 
availability and terms of financing for solar homes 
might be improved by the following: 


"L. A research and action program designed to 
encourage the inclusion of home energy costs 


in lender underwiting procedures; 


ii. Procedures for system certification that will 
help lenders assess the economic and technical 


performance characteristics of available systems; 


iii. A special insurance program that insures lenders 
for the costs of repairing or replacing the 
solar energy system or converting to a conventional 
heating system if necessary to allow recapture 
of investment at a foreclosure sale; or a program 
that insures lenders against the "top part of 


the risk" on loans for solar homes; and 


iv. Intiatives to facilitate the acceptance of solar 
homes in all (Government) loan programs and in 
the activities of the major secondary mortgage 
entities, along with an active program of 
information outreach to target lender groups." 


(36) 
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THE INTERFACE BETWEEN SOLAR HEATING SYSTEMS 
ANDPPUBEIC. URE RELIES 


introduction 


The deployment of solar heating systems on a large 
scale could significantly impact local uttilecvessand 
consumer/utility relations. The precise impacts will 
depend to a large extent on the number of solar systems 
in use, their size and efficiency, their function 
(solar space heating and/or water heating), and ultimately 
on the type of auxiliary capability they employ (whether 
on Site combustion imaberlalsvor uti i ry suppl eds gasmor 


electricucwe 


There is no doubt that solar heating will reduce 
the demand for conventional heating resources. However, 
for solar assisted buildings that depend to varying 
degrees on utility back-up, there is concern about the 
timing of utility assistance. The demands on these 
auxiliary systems will tend to increase during periods 
Of extreme cold and extended cloudiness. Such periods 
will occur at about the same time for all solar heating 
system owners in a utility's market area, at a time 
when the utility may already be experiencing its peak 
demand. Though off-peak demand for energy will decrease, 
chesutility may still Naveyto maintain avhtqn generating 
capacity for the peak period demand. The impact of the 
deployment of solar heating systems will, thus, be 
determined by the relationship between the total reduction 
in utility supplied energy demand and the reduction in 


demand during the utility's peak hours. 


A eli ty S capital costs  arerdecermined Sowers 
magnitude of the peak demand experienced and the load 


EFACtcoOr.  eNneslOad actonecne LTatlOonortmene average load 
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to the peak load, determines how efficiently capital 
resources are being employed. A high load factor means 
that more efficient generation facilities are used a 
greater precentage of the time. This results in lower 
generation costs for the utility and lower rates for 


the consumer except in Special circumstances. 


To compute the true cost of supplying auxiliary 
energy to solar buildings, the effect of auxiliary use 
on both coincident peak and load factor must first be 
determined, along with the associated costs of these 
effects. The true costs include the additional capacity 
required to supply the demand, and the fuel costs of 
generating that demand. The average cost rate of 
electric and gas utilities (i.e. total. costs/total 
demand, expressed in $/kwh) does not adequately reflect 
the overall costs of power generation. The differential 
in peak and off-peak costs should be reflected in 
utility prices by implementing peak load pricing policies. 
These marginal cost rates are desirable because they 
encourage customer participation in reducing peak power 
demands and therefore lowering energy costs, they help 
control utility load factors, and conserve energy. In 
addition, they are more equitable sincecharges to 


consumers reflect the actual costs of power production. (1) 


Apart from pricing incentives, other load management 
techniques that would help mitigate the solar/utility 
interface would include direct and indirect control of 
customer consumption patterns, telemetry and decentralized 
thermal heat storage techniques using off-peak power. 

This section will also consider the possibility of utility 
owned, installed and leased solar heating systems, and 


an analvsis of options within the solar/utility interface. 


Wes 


Solar Utiliry sinteriace Studies 


A number of problem areas in the solar/utility 
interface have been identified by the National Science 
Foundation of the United States and have been given 


priorities for research. These include: 


Be the impact Of ‘public utLliity raterscructures 


on the market penetration of solar energy; 


ii. the impact of solar energy space conditioning 
and water heating on competing and complementary 


industries; and 


Lii.. the supply, «ownership; and/or =manutactcureror 


solar energy equipment by public utilities. (2) 


Table III-1 summarizes the participants, the nature 


of the work, and the area of interface consideration. 


ks 


2m The Impact of Seasonal Heat Storage Systems 


Solar heating systems are usually provided with auxil- 
lary heating systems which in many cases would use public 
utility power sources. 


From the public utility point of view there is a major 
distinction to be made between the loads which would be 
generated by solar space heating systems having short term 
(2 to 5 day) heat storage capacity, and by systems with the 
Capacity to store heat from season to season. In the case 
of short term storage space heating systems, it is usually 
uneconomic to design for more than about 60% of the annual 
heat load to be carried by the solar source, and, because of 
the occurrence of successive days of cloudy weather in winter, 
impossible to supply more than about 85% of the total heat 
required. 


In a given community with a significant number of short 
term storage solar heating systems all of these systems 
would more or less simultaneously require auxiliary energy 
since all would experience the same weather pattern. This 
would most often occur in the December and January periods 
and could coincide with the normal peak demands on the public 
utility. It would therefore be a highly undesirable load, 
with a low load factor and an unfortunate timing. It could 
be, to some extent, ameliorated by the use of overnight or 
weekend surplus capacity to heat the storage, but it could 


not avoid raising the monthly demands in December and 


January. 


Annual storage systems have a quite different character- 
istic. Because they have a large storage capacity, sufficient 


to carry heat over from summer to winter, they are insensitive 


to long periods of cloudy weather and can be economically 
designed to provide 100% of the heat required in an average 
year from the solar source. They normally would be supplied 
with an auxiliary back-up system to insure against break- 
downs and to provide for initial system start-up. These 
auxiliary systems would be used only at random times, and in 
total very little, so they would not generally speaking add 
to the peak demand of the public utility system. 


Moreover, with the annual storage system, any shortfall 
in capacity occurring ina particularly “unfavyourabler year 
would represent only a small percentage shortfall from the 
full heating capacity load, and a relatively small make-up 
load, whereas short term storage systems can be completely 


depleted and all of the heat load would fall on the auxiliary 
source. 


From the public utility point of view) therefore, it 
would seem rational that they encourage the development of 
annual storage solar space heating systems which will relieve 
them of heating demands without imposing increased peak 
Capacity requirements. Close examination of this public 
ubliaitye inter tace could lead #toworicing or ote: sree es 
designed to encourage use of those systems compatible with 
the public utility interests and to discourage those which in 
effect simply shirt the burden of =stand=by trom tne crivace 
owner to public system. 
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3.4 Load Management Possibilities 


Electricity for residential space heating purposes has 
increased in Ontario from approximately 1% in 1960, to about 


Siete toro. (2) With & shift to Space heating demands being 


Supplied by resistance heating, consumption concentration 
occurs in the winter heating season. If not managed, this 
shift may lead to an increasing seasonality and temperature 
sensitivity of Ontario Hydro's total demand. This may be 
further complicated by electrically assisted solar heated 
Structures that would encourage the seasonal demand. 


Preventative actions by Ontario Hydro should be taken to 
mould customer behaviour to a desired pattern. The objective 
would be to shift demands, where possible, from peak hours to 
off-peak hours. There are a number of methods that have been 
employed elsewhere, and have shown various degrees of success. 
Of them, pricing incentives, telemetry and decentralized 


thermal storage will be considered. 
re Dewiiry Pracing 
Under utility pricing schemes, utilities may choose 


indirect control, or direct control to change 


consumption patterns. 


Indirect Control would utilize rate incentives and 
public education to shift consumer demand away from 
system peaks. This gives the individual customer 
control over the extent to which his load at system 


peak is reduced. 


Direct Control offers interruptible service at 
reduced rates to customers with space and water 
heaters equipped with time or radio controlled 
switches. Heat storage systems could be integrated 


with appliance control in the building by the utility. 
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The concern of solar users with regard to utility 
pricing can be illustrated in the following 
example. A building owner considering a solar 
system is told he can expect to reduce his annual 
energy consumption by 70%. The owner purchases 
the system and it performs as promised. However, 
he finds that his utility bills have dropped by 
far less than expected, and his total dollar 
Savings amount to only 50%. The difference is 
attributable to a declining block rate schedule, 
which imposes a higher fee for the first block 
purchased. This pricing system is the most common 
rate structure for residential customers, and was 


designed to encourage long-run growth in demand. (3) 


The treatment. of utility pricing ins lightuofisolar 
adoption must consider the following: 


ae utility costs and the efficiency of current 


rate schemes for recovering these costs; 


by the relative impact of utility rate schedules 
upon solar space conditioning and conventional 
system customers. (4) 


Utility cost. of generating electricity consist 
of capacity costs (generation, transmission 

and distribution costs), energy costs including 
fuel prices, and customer costs including 
metering and hook-up. There are two widely 
used rate schedules or tariffs for recovering 
these costs: the declining block rate (or 
average cost rate schedule) and the energy/ 
demand rate. Under both schedules the price 


Td 


of electricity depends on who the customer is and 
how much he consumes. Within classes of consumers, 
rates are usually a decreasing step function of 
the quantity of power consumed. 


A typical declining block rate for Rockwood, 
Ontario is shown in Table 3.1 (5) 


TABLE 3.1 
TYPICAL RESIDENTIAL RATE SCHEDULE © 
First -~50-xkwh 7.40¢ per kwh 
Next 200 kwh 3.70¢ per kwh 
Next 500 kwh 2.20¢ per kwh 
Balance block 2.40¢ per kwh 


The logic of this type of schedule lies in the 
fact that distribution and transmission costs 
lead to high fixed costs of energy production, 
supposedly resulting in lower than average costs 


for additional increments of consumption. 


Lowered average costs of additional consumption also 
result from alleged economic of scale associated 
with generation. Generation costs, however, vary 

as demand varies. An average cost rate (total 
cost/total demand, expressed in $/kwh is inadequate 


in computing overall costs of electric generation. 


(6) 


Table 3.2 shows a typical energy/demand tariff for 
general service in Rockwood, Ontario. C2). 4 ORS 
schedule divides the final price for that power 
into two components, energy and demand (in kilowatt 


hours) and demand (in kilowatts),in this case the 
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energy charge is a decreasing step function of the 
amount of power consumed. The demand component 
results from the inability to store electric power. 
Accordingly generating facilities are designed to 
provide sufficient kilowatt capacity to meet peak 
demands. The cost of this capacity is ret lected, 
albeit crudely, in the demand component. 


TABLE 3.2 
TYPICAL GENERAL SERVICE RATE SCHEDULE 


ENERGY CHARGE 


First 50 kwh 7.40¢ per kwh 
Next 200 kwh 4.00¢ per kwh 
Next- 9750 kwh 2.75¢ per kwh 
Balance block 1.65¢ per kwh 


DEMAND CHARGE 
Bins ce Or Kwi No charge 
Balance block $2.20 per kwh 


For industrial users, energy charges are fixed at 
0.925 cents per kilowatt hour and demand charges 
vary between the various "classes" of customers. 
Those include customers that utilize firm supply 
of electricity and customers that agree to inter- 
ruptible power supply. The latter are classified 
"A" and "B", where class "A" may be interrupted 
between Monday and Friday, and class "B" may be 
interrupted daily. For industrial customers a 
typical rate schedule is shown in Table 3.3. (8) 


Ie 


TABLE 3.3 


INDUSTRIAL RATE SCHEDULE 
' ENERGY CHARGE 
Pixed at 0.925¢ per kwh. 


DEMAND CHARGE : 
Firm $/kwh Class "A"S/kwh ~~ Class "B"S$/kwh 


230,000 Volts 3.94 aeL5 iy BO 
115,000 Volts 4.07 3.28 2.88 
Sub-Transmission 

Voltage 4.28 3.49 3.09 
Primary Distribution 

Voltage 4.46 3267 Salad 


For firm power supplied, the cost per kilowatt per 
year and cost per kilowatt-hour at various load 


factors is shown in Table 3.4 (9) 


TABLE 3.4 


OST PER KILOWATT PER YEAR AND COST PER KILOWATT-HOUR AT VARIOUS LOAD FACTORS 


LOAD FACTOR PER CENT 
30 40 50 60 70 80 90 100 


30 kV $/kW 71.59 79.69 87.80 95.90 104.00 112.10 120.21 128.31 
eVWh ao2s72 vi2e22 alee Leneeeea ee 360-0... 395% 1.46 


, | | .66 121.77 129.87 
Vv W 73-15 81.25 89.36 97.46 105.56 113. 
— Yat 2 968 +0 3265:2.04% 6BSeenate 1569," 0 2554 1.48 


ub- S/kW 75.67 «83.77 91.88 99.98 108.08 116.18 124.29 132.39 
ransmission ¢/kWh 2.88 2.39 yA Rs ee WS 1.76; 1.66 1.52 1.51 
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With prices of power being’.a decreasing step function 
of the amount of power consumed, for any two customers 
subject to this schedule (assuming equal energy 
consumption) the final bill is based on their 
respective "load factors", the ratio of their 

average consumption during a specified period to 

a peak consumption during the same period. This . 
"load factor" is inversely correlated with the average 
price of power. That is, the schedule penalizes 
erratic loads and rewards even loads: a reflection 

of the capacity requirements. This tariff does 
encourage each customer to distribute his demands 

on kilowatt capacity more evenly on a decimal base. 
The entire utility system, however, may not benefit 
from such a tariff, since individual customer peaks 
May not coincide with system peaks. Cost minimiza- 
tion for utilities requires an even distribution of 
demand for the system as a whole. (10) 


Under average cost rates, the costs of production 
to the utility are distributed, over the total 
number of kilowatt hours generated. The solar 
building that places greater demands on utility 
peak hours, as a result, is being subsidized by 
other electric consumers under average cost rates. 
This might be justified considering that a reduction 
in electricity requirements results in a reduction 
in the marginal cost of fuel used for electric 
generation. This cost, reduction) 1s ceneticial to 
alleutiiitcy customerseand could 7uSti cys chargane 

a sOlar heating customer a rate which does not 
fully equal the cost to serve him. 
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The effect of the energy/demand tariff upon consumers 
is complex. The impact on solar users is likely to 
be negative since the occasional user would pay a 
relatively high rate for any occasional demand, 
despite very low amounts of total energy consumption. 
The issue is no longer “will the solar energy 
consumer require supplemental power during system 
peaking conditions?" but, since the energy/demand 
tariff is tied to the individual's peak, regardless 
of whether it coincides with the system peak, the 
relevant argument is whether the solar user is 

being unduly penalized. Whereas the solar heating 
system is propitious to the user under residential 
tariffs, the converse may be true under the energy/ 
demand tariff. Since the economics of solar heating 
are presently marginal in most places, the use of 
energy/demand rates for solar users could be a 
significant setback for solar system users and the 
entire solar heating industry. ; 


Marginal cost pricing is an alternative rate 
structure that would take into account the fact 
that generation costs vary as demand varies. 
Assuming a differential in cost for various 
additional units of electricity, the concept 

of marginal cost pricing involves charging a 
consumer a price equal to the incremental capacity, 
energy and customer costs associated with that 
particular unit of electricity. High voltage is 
cheaper to produce than low voltage; base load 
generation is more efficient and thus cheaper than 
the use of peaking plants. A marginal cost pricing 
scheme takes into account these margins of electrical 
supply when used in s pricing schedule. (11) 
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Interruptible rates for both solar and conventional 
system consumers would have potentially positive 
impacts on affecting utility loads. Because the 
demands for peak capacity are so infrequent in 

some solar buildings, it may be most efficient to 
offer a reduced rate to those users who occasionally 
forego peak use. This rate incentive would be 
particularly useful for buildings with some heat 
storage capacity, as this would encourage the 
storage of off-peak power for use when the utility 


is experiencing its peak demands. 


Telemetry 


To assist utilities in their total load management 
programs, there are two primary mechanisms available; 
they are the application of power line carrier 
techniques for the control of consumer electrical 
appliances and the application of both metering 

and power line carrier techniques for more efficient 
tario.s. 


The principal power line carrier technique is 


ripple control. Its applications are: 


a. leveling of peaks and valleys, thus 


improving the load factor; 


5. consumer level load of: water heaters, 
Space Neacers, concer lmeat pGonas . 1 On. r0, 
systems, water pumps (irrigation and 
swimming pools), high-load tariff switching 
kwh meters; 


Co auxiliary functions of resetting maximum 
demand meters, systems control, street and 
Other lighting: 


Lise 
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at industrial use implications of heating and 


cooling, freezing, and electrically driven 
mechanical devices. (12) 


To justify the application of such load management 
techniques, a comparison can be made of the 
investment required to install a ripple control 
System with the resultant savings. Investment 

per kilowatt for generation, transmission and 
distribution systems by hydro, coal or nuclear 
Systems total $350 - $800 per kilowatt. (13) 
Ripple control systems cost approximately $120 

per controlled customer. (14) The potential exists 
to save several kilowatt per controlled customer. 


Remote metering and load management offer high 
reliability and accuracy and low installation and 
operating costs. Residential automation is achieved 
by load shedding, readings, service connections, 


and status monitoring. 


Decentralized Thermal Storage 


Given the opportunity for consumer savings through 
the utilization of off-peak electricity, the 
thermal storage component of a solar system could 


become the most important load management tool. 


Thermal storage would be achieved through some sort 
of storing medium such as rocks, water tanks or 
magnesite blocks. (15) This method of load manage- 
ment would be particularly well suited for solar 
heating systems, as the thermal storage component 


is a major part of the complete system. 
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Utility Ownership of Solar Heating Systems 


Solar heating systems represent an emerging 
technology which must compete with (and to some extent 
complement) an existing utility industry which is already 
under government regulation. The implications of utility 
ownership of solar heating equipment involves a number 
of considerations which will require further study. 

Since utilities are regulated, any examination of 

utility ownership involves consideration of the ramifi- 
cations of government regulation. Other complexities 
that enter the analysis of utility ownership are that 
solar heating is a decentralized heating system, which 

is in sharp, contrase to traditional sucd at yepouLoys 

In addition, where solar buildings do not rely completely 
on the sun for their source of heat, utility back-up 


will be required. (16) 


ls Alternative Ownership Policies for Utilities. 


There are four basic alternative ownership policies 
for utilities with regard to solar heating equip- 
ment, each representing varying degrees of utility 
ownership, they are: 


a. regulated, monopolitic ownership of solar 
equipment by utilities; 


De regulated, but competitive ownership of solar 
equipment by utilities; 


er unregulated competitive ownership of solar 
equipment by utilities; and 


ole competitive solar industry — no! ucality 


ownership. 
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Under a monopolistic franchise of solar heating 
equipment, utilities would have exclusive rights 

to construct solar-assisted gas and electrical 
heating systems. This is already being done by 
the Southern California Gas Company under its 
project SAGE (Solar Assisted Gas Energy). (17) 
Granting an exclusive monopoly to utilities for 
providing solar assisted heating systems would be 
accompanied by conventional public utility 
regulation of the prices and profits of the solar 
component of the system just as the conventional - 
gas or electricity - is now regulated. One 
approach is to set a regulated energy price, such 
that all energy used by a utility customer whether 
solar assisted electric heating or solar assisted 
gas heating would each be charged the typical rate 
for the particular utility. The utility would then, 
in effect, own the capital investment in the solar 
collection system and would set energy prices so 

as to return whatever rate of profit the regulators 
would permit on invested capital. Another approach 
is to allow customers to purchase solar equipment 
from the utility, with the utility making separate 
charges for the capital investment (either a lump 
sum or an amortized installmeiit plan) and for the 


amount of energy consumed. (18) 


A second alternative is to deny utilities a 
monopoly of the solar equipment market, but permit 
them to enter the solar energy business as part 

of their regulated public utility activities. 

A utility would offer services as in the first 
case, except that customers could turn to non- 
utility suppliers to acquire the solar heating 


component of an integrated heating system. 
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Utilities would continue to offer both regulated 
service and regulated solar-assisted versions of 
the same service, but would face competition in 

the solar component. A customer could purchase 

a sOlar assisted heating system from a utility or 
continue to buy conventional energy (gas or 
electricity) from the utility, but add a solar 
component to his heating system purchased from 
acthird party. [oUtili ties, could provide sinstaliment 


services as well. 


The third alternative, as the second, involves 
competitive ownership and control of solar heating 
systems by utilities. In this case, however, 

utility activities in the solar business would be 
provided by a separate unregulated utility affiliate. 
Solar heating systems would be unregulated, and 
utilities would face competition from non-utility 
solar manufacturers. Customers facing either gas 
curtailments or simply lower total costs from 
integrated heating systems would select solar 


equipment from among the unregulated competitors. 


The fourth alternative is to prohibit utilities 
from owning on-site solar heating systems or the 
heat derived from them. Utilities could investigate 


the possibilities of using solar energy to generate 
electricity or gassify hydrocarbon fuels that could 
be placed in the utility distribution system, but 
to market solar-assisted heating systems would not 
be allowed. (19) 
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Arguments Against Utility Ownership 


Of Solar Heating Systems 


The principal argument against giving utilities 
monopolistic control over the solar market is 
whether solar equipment production represents a 
natural monopoly. It is unlikely that decentral- 
ized solar technology will, in the near future, 
exhibit the kind of economies of solar scale that 
may lead to natural monopoly in the utility sector, 
there is a presumption that they should be provided 
in competitive markets. 


Regulated utilities can earn profits only on invest- 
ments in physical capital. Whereas regulation 

should keep prices below the rates a monopolist 
would charge, it may lead firms away from providing 
service at the lowest possible cost. (20) Utilities 
cannot earn profits on maintenance and installation 
activities, nor on the resale of energy. This 
tendency of utilities to over-invest in capital 
under-regulation for the purpose of expanding the 
rate base, and hence utility profits, is known as 
the Averch-Johnson, and Wellisz effect (A-J-W effect) 
(21) The A-J-W effect, applied to solar systems, 
would encourage utilities to invest in solar technol- 
ogy that is too durable, that is excessively 
efficient in converting sunlight to usable energy, 
and required inefficiently little maintenance. 

Solar collectors and storage components could be 
over-designed, leading to excessive costs and 

prices for solar energy, and inefficiently slow 


adoption of the technology. (22) 
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Another argument against regulated utility owner- 
ship of solar technology is that regulated utilities 
can use solar technology strategically to recapture 
some of the monopoly profits that regulation takes 
away and to foreclose competition in the solar 
energy business. In principle, perfect regulation 
could prevent these problems, but as a utility 
always knows more than the regulator about the 
technical and economic conditions facing the firm, 
regulatory authorities lack the resources and 
information to maintain perfect scrutiny of utility 
operations. Therefore, a technological advance 

that provides more flexibility in firm operations 
can be used strategically by the utility to work 

a better deal from the regulated market. (23) As 

an example, a utility would have to work out a 
method to allocate its costs between solar-assisted 
and gas/electricity services only (depending on the 
UtLIa ty) Plies could lsucceedwin elrectuatsngran 
allocation that, in tact, attri otitecn coo much cos. 
to its conventional energy service (gas or electricity), 
it would succeed in taking advantage of its monopoly 
in gas/electricty business to subsidize its solar 
energy business. Such activity could lead to price 
discrimination where the conventional energy 
customers are subsidizing the solar customers. 
Normally, an unregulated firm would not find such 

a strategy attractive, but regulation provides the 
incentive to engage in this behaviour because of 

the possibility that this strategy will enable the 


firm to capture more monopoly profits. (24) 
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Internal subsidization of the sort described 

above is in the public utility sector, as indicated 
in the average cost rate schedule in which utilities 
charge the same price for a particular service, 
regardless of inter-customer variations in the cost 
of providing the service. Utilities have been 
especially prone to internal subsidization to 


protect against competitive incursions into their 
markets. 


Another problem associated with utility ownership 
and installation of solar equipment is the issue 

of third person liability. This involves determining 
the responsible party (utility or building owner) 
when solar equipment causes building damage (through 
leaking, for instance) or increased building 
Maintenance costs (increased roofing repair costs 
resulting from the need to work around solar 
equipment). Other problems that exist are anti- 
trust suits from existing solar manufacturers, as 
well as adminsitrative and legal costs associated 
with attempts to include solar costs in the 


utility rate base. (25) 


Arguments for Utility Ownership of 

Solar Heating Systems 

The advantages of encouraging utility participation 

in the solar market are many. Solar heating is a 
particularly capital intensive business, and since 

the construction industry is highly "first-cost 
sensitive", solar heating is likely to have difficulty 
finding early, rapid acceptance. A utility is used 

to high first cost business ventures, and utility 
selling or leasing of solar equipment could help 


reduce this barrier. 


Nak 


Utility sponsorship of solar heating systems may 
help overcome market "fragmentation". If the 
utility buys and leases the equipment in a large- 
scale fashion; the solar “industry couldrface two 
aggregated markets (to the electrical and gas 
companies). This could actively stimulate the 


solar industry. 


Another significant advantage is that utility 
companies already have a sales/distribution/service 
network which operates within the housing industry, 
the utility company scenario provides a way of 


"product fitting" solar energy systems. 


In addition, given the traditional anti-innovation 

bias within the industry (a bias which is understand- 
able given the industry environment), utility 
sponsorship would help overcome some of the traditional 
"institutional-cultural biases" against solar energy 


which exists within the housing industry. (26) 


Utility ownership of solar heating systems could 
also encourage their use as tools for utility load 


management programs (especially electrical load 
management). 


Another factor that favours regulated utility owner- 
ship is that pure competition in solar production 

May prove Undesirable.  instabilicy of Solar prices 
and producer incomes, due to inelasticity of supply 
Capacity in the short run, may be one such undesirable 
resulc. 


Another potential problem with pure competition in 


the solar industry that might necessitate regulated 
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Ownership by utilities is product quality. Since 
it is unlikely that solar consumers would be 
familiar with the many systems available, they 
would not be guaranteed the realiability that a 
utility would offer. This problem could be signi- 
ficantly mitigated, however, by requiring certifi- 
cation of solar equipment. 


Regulated ownership by utilities is only one 
solution to the problem and it remains to be 
determined whether the imposition of quality 
Standards could instead solve the problem and 
whether the benefits associated with utility owner- 
Ship and regulation outweigh the benefits of free 


competition in the solar industry. (27) 


The ownership of solar equipment by utilities 
through unregulated affiliates could result in 
Minimization of solar cost, maintenance of highest 
possible standards of service, and rapid improvement 


of both qualities over a period of time. 


Another factor in favour of granting utilities the 
authority to provide solar equipment is that only 
they face proper incentives for optimizing the 

choice among energy alternatives. In all but a 

few cases, the price structure for electricity and 
gas does not fully reflect the true marginal cost 
of service, and consequently, the customers of the 


utility do not face sufficient incentives to switch 


to solar energy. ( 28) 
Pricing Implications of Utility 
Ownership of Solar Heating Systems 


Utility ownership of solar systems cannot be 


assessed adequately until some attempt at marginal 


gai 


cost pricing (peak/off-peak pricing) is instituted. 
Until this occurs, conventional energy may remain 
significantly underpriced relative to solar energy 
and the latter will not be developed to economically 
efficient levels. Mere institution of a peak load 
pricing scheme, however, will not solve revenue- 
cost problems to utilities and consumers resulting 
from solar adoption, as some studies have indicated. 
(29) 


Marginal cost pricing in the present situation of 
increasing marginal costs of capacity would lead 

to excess utility revenues which, under regulation, 
utilities cannot cover. Thus, the problem of 

revenue constraint must be addressed if solar 
ownership and control, whether by utilities or 
consumers, is to be equitably and efficiently 
implemented. The theory of marginal cost pricing 
can deal with the revenue constraint under increasing 
cost conditions by charging no customer a price 
exceeding the marginal cost of serving that customer, 
and establishing a percentage price decrease that 

is greatest for those customers having the most 
inélastic#demand:s— G30) e2ins ei tucionzcLe this 
theoretical tlexibility finteedspeaks loads pricing 


scheme has yet to be attempted. 


Implications of the Various 

Ownership Alternatives 

The 2mplications of ‘the various utility ownership 
alternatives: are summarized in Tabie os .4) (371) 
Proceeding down the table, a gradual transition is 
made from monopoly and regulation to free competition. 
It should be noted that these are implications and 


not’ predictions of future “events. it seemseraae 
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the best solution to the utility ownership issue 
would be a balance between utility ownership and 
free competition and, hence, between regulation 

and competition. It is suggested that such a 
balance may best be achieved by a policy resembling 


the third ownership alternative. 


Ucility Financing OLusolear Heating Systems 


AS a*final alternative jto the participation sos. 
utilities in the solar heating system market, utility 
companies might undertake to act simply as financiers 
or insurers. Though this would benefit utility customers, 
as utilities are able to obtain money at preferential 
interest rates, it may be an undesirable role from the 
utility standpoint since the profit allowed oniits icans 
is likely to be less than the utility's usual rate of 
return on investments. Borrowing for solar purposes 
would also compete with more profitable utility programs, 
increasing their tremendous capital needs. There have 
been insulation financing programs by utilities under 
Ontario Hydro, which have been discontinued, primarily 
for economic reasons. The amount of money that would 
be involved in a solar financing program would be 
substantially greater - insulation is usually a matter 


of a few hundred dollars; a solar system costs several 
thousand sdollars and up. 
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-IMPROVING ACCESS TO SOLAR INSOLATION 


Introduction 


Presently, there exists no specific law that 
guarantees access to direct sunlight for a solar 
energy user. This fact alone could discourage any 
potential user from investing in a solar installation. 
Even if provided with the economic incentives discussed 


above, he has no guarantee that his investment will 
be protected. 


The appropriate legislation would not only protect 
a solar collector from a shadow, but in effect, would 
relieve much of the uncertaintly concerning solar 


energy utilization. 


Present Laws that Protect Access to Sunlight 


For new residential and commercial developments 


- legal mechanisms do exist by which an owner can secure 


access to sunlight through zoning, restrictive covenants, 
and express easements. Older and established communities 
are not able to change by zoning, and new legal approaches 
are needed. Drastic changes in existing law, or the 
adoption of new laws radically different from those 
already in existence, are not necessary to protect the 


vast majority of solar collectors. 


New Development 
When fully exercised, the powers to zone can 
literally determine the form that a new development will 


take, from broad outline to minute detail. 


In addition to the power to control building heights 
and orientation, lot size and yard requirements, zoning 
regulations may control the purpose for which land may 


be used as well as the appearance of the buildings, 
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property, and secondary structures. These broad powers 


contained within zoning laws will enable provincial and 


municipal agencies to assure solar access in new sub- 


divisions, shopping malls, industrial parks, and small 


community developments. (1) 


Le 


Restrictive Covenants: 

There exist within our legal structure such devices 

as restrictive covenants to protect a solar user 

from a shadow. Covenants have the greatest poten- 
tial for use where new tracts are opened for develop- 
ment; where it is possible to develop some homogen- 
ity within the neighbourhood. Using this approach, 
landowners agree to observe certain restrictions 

on the use of their land, such as foregoing’ structures 
or vegetation which would shadow their neighbour's 


collectors during peak sunlight hours. 


In large subdivisions, covenants can be incorporated 
into the title document which would guarantee access 
to. SsuniLgnteror neatingeand coolinceoualdingscr 

They could include restrictions worded as in solar 
easements (discussed below), or could specify 
generous setback requirements and height restrictions 
on trees and structures. These covenants would be 
judicially enforceable on future owners. The owner 
of another property lot within the subdivision would 
Be protected should a breach of the covenant.occur - 
as in the case of a solar user "downstream" of an 
offending property who would also be able to sue - 
despite his lack of participation within the contract. 
The use of clear, explicit language is essentiaiee on 
the enforcement of covenants. Otherwise, offenders 
may have a defense in the lack of specificity of ehe 


terms of the contract. 


Covenants could be abolished if conditions changed 


to the extent that the terms defined were unachievable. 


a: 


I7. 


This would only apply if the entire restricted area 


became useless for protected purposes. 


The advantages of restrictive covenants are three- 
fold: 


a. they can be used to prevent, usually by 
injunction, the interference with solar 


access, thus assuring a continuous supply 
of light; 


b. they cost the government nothing; and 


Cc. Provincial or local government could 
encourage or require their use in new 


developments. (2) 


Express Easements: 


Express easements, another private legal device, can 
be used to protect solar access in both new and 
existing developments. An easement confers the 
right to use (not possess) specified parts of 
another's property for a special purpose. A property 
owner concerned about shading could negotiate with 

a neighbour an agreement to access to direct sunlight 
over the neighbour's land. Easements may be binding 
in future transfer of ownership, but in others 
legislation may be necessary to assure continuity of 
access to sunlight. Agreements must be in writing 
to be enforceable. If easements for protecting 
light and air are viewed as protecting people, rather 
than the parcel of land, then provincial statutes 

may not enforce the terms of agreement on subsequent 
owners, although a subsequent owner probably could 


re-negotiate the terms of the contract. 


To attain enforcement, a statute could provide for 
a description of the extent of coverage under the 


easement, described in terms of vertical and 


horizontal angles extending over the property; the 
terms and conditions of the grant; and any 
compensation to be paid to either party involved. 
Legislation should also ensure that solar ease- 


ments are recorded along with other land records. 


The advantages of express solar easements are: 
a. they cost the government next to nothing; 


b. they may offer more protection than zoning 
laws which are subject to review and change; 


and 


c. highly motivated individuals are able to 
obtain one without the need to go through 


government red tape. 


The disadvantages are: 


a. they are voluntary - courts cannot force 


their sale; 


b. their transfer with the sale of ther land 


cannot always be enforced; 


c. their cost is uncertain, and enforcement 
through the courtesystem cansbe coscly cor 


the property owner; (3) 


d.. neighbours are unlikely to %go throughtithe 
trouble and expense of drafting a legal 
document, particularly where they know or 
trust one another - the trouble therefore 


Starts when one of the parcels changes hands; 


@. quite a few owners may have to be included 
in easement negotiations as the value of an 
easement may be reduced to zero if a very 
Cal iseructuren ls clecced son ashe ese gin cm, 
further away, and shades the property of both 


the recipient and the grantor of the easement: 


ce 


i 


and 


f. express easements put the entire cost on the 
would-be solar property owner. Public policy 
may Suggest that the cost should be shared or 
that the builder of the interfering structures 
Should pay solar heating users for their 


"natural resources" (solar energy) rights. (4) 


Eminent Domain: 


Federal and provincial governments have the.powers 
to authorize the taking of property for public use 
through the powers of eminent domain. Such powers 
would enable the government to condemn skyspace for 
Sale or lease to solar energy users, as has been 
Suggested by several researchers. (5) There is 
some question, however, whether such taking of 
property would be a legitimate public use, as the 
immediate benefit would favour private users, 
despite the ultimate beneficial impact on conven- 


tional energy and environmental resources. 


The provincial legislature could enact a statute 
declaring that it is in the public interest that 
skyspace for solar collectors be created and 
maintained so as to enable the efficient operation 


of solar heating systems. 


Assessment of the costs of a solar skyspace and 
related costs would be made against potential 
skyspace users on an annual basis that represents 

a twenty-year payback of such costs plus interest. 
Where a particular solar skyspace provided insolation 
to multiple users, the costs would be allocated in 
proportion to the annual amount of solar insolation 


utilized by each user from the particular skyspace 


protected. 
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The disadvantages associated with the use of an 
eminent domain approach to solar skyspace access 


include: 
a. extensive bureaucratic action would be required; 


b. complex mechanisms for determining the dollar 


value of condemned skyspace* must be developed; 


c. Owners and developers would be unduly blocked 
from using lands affected by the condemned 
skyspace, even though many areas would not 
block potential collector sites; 


and 


d. enforcement of condemnation proceedings would 


be likely to cause litigation between neighbours. 


Land Use Planning: 


Commonly used techniques that could promote the 
utilization of solar energy in new developments 
include comprehensive city and county plans, energy 


impact statements, and flexible zoning techniques. 


Comprehensive plans used to guide long range local 
zoning could include elements pertaining to solar 
energy tcl lo zation. 


Environmental impact statements discussing the effects 
of a project on energy consumption, or measures to 
conserve energy resources, might be used and made to 


include considerations for solar heating systems. 


Under -tlexzble zoning techniques, Dud iders an o-ges 
to gain approval of their plans, could be required 
to submit solar impact statements indicating where 
shadows would exist and to justify destons enor 
would create shadows. Projects that include the 
above: factors in their idestgn could quatre yer een = 


incentives proposed in the section of this report 
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on tax incentives. 


v> Solar Energy Use Districts: 


In a Mandatory Use District, if a solar energy system 
was economically justified in a new structure, use 

of solar heating would be required. All developments 
would be zoned with the purpose of immediate or 

future implementation of solar systems. Skyspace 
could be protected by city action if private 
agreements could not be reached. 


The same municipal protection could be offered in 
Affirmitive Solar Use districts. Building codes 
in both Mandatory and Affirmitive districts would 


be revised to encourage solar heating. 


A third category, Other Solar Use Districts, 
would receive skyspace protection for most uses 
and be granted exempticns from other hindering 


regulations. 


Existing Developments 


The most common legal tool for protecting solar rights 
in existing developments is the express easement, although 
solar zoning districts could be established within existing 


communities as well. 


A zoning device employed in Los Angeles may be 
adequate to protect solar access in developed as well as 
new neighbourhoods. Transition neighbourhoods where a 
commercial development borders a residential section, 
will be one of the most difficult areas in which to 
assure solar access. If a newly zoned commercial area 
is south of an existing residential neighbourhood, the 
taller buildings may cause shading problems. Los Angeles 
zoning regulations deal with this by restricting structures 


in these areas to six and three stories. By "stepping 
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down" building heights, there is less contrast and 


fewer shading problems in the transition zone. (5) 


New solar access zoning laws must reflect the needs 
of different zones, and must consider the total energy 
impacts of the different building types, before making 
provisions for solar access. For instance, in conven- 
tional zones, existing buildings are often just as tall 
as” the. Zoning laws: allow, <and could ynot, sthnenetore, 


increase their height by even the thickness of a collector. 


4.5 Criteria for Evaluating New Laws and Proposals 


In order to evaluate proposals offered for solar 
skyspace protection, they should be tested against the 
following objectives: 

Make Maximize protection from shadows during the hours 
of high insolation to reasonably located active- 


type collectors for new structures. 


Lie Maximize protection of a similar nature to passive 
systems in new developments. 


3 Maximize protection to propterty owners retrofitting 
their homes with cost-effective solar devices in 
established neighbourhoods where the use is in 
accord with existing. zoning and, where due process 


has been given affected, nearby landowners. 


4. Deny protection in retrofitting cases where the 
burden that would be imposed on a complaining 
neighbour clearly outweighs the potential benefit 
to wie Owner Oc, che= soar buULtdine: 


Si Have a butlec-in flexibility tocadapt: to the ayaa 


ability of new technologies. 
oh Minimize the administrative expense to the structure's 


developer, builder, and owner; and to the enforcing 
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Minimize delay. 
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ber 


Arbitrate differences between neighbouring land- 


Owners to reduce the likelihood of litigation 
between neighbours. 


Allow private, alternative agreements among 
adjacent property owners. 


Be politically acceptable. 
Provide for all types of property zones. 


Include standards for zoning boards telling them 


when variances or special uses should be allowed." 


(6) 


A Model Solar Skyspace Rights Act 


As there is presently no guaranteed access to sun- 


light for solar energy supporters, the following model 
law will give a framework in which to consider and 
create such a statute. The statute should provide 


that owners of property have the right to uninterrupted 


skyspace directly above all owned or leased property. 


The statute could further provide for the existence 


valid skyspace easement: 


in consensual easement agreements between property 


Owners; 
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where limitations on height or location of structures 


are imposed through regulations, and where the owner 


has an actual or proposed collector, or where a 


collector is designated to use such skyspace; 


through prescriptive rights gained through use or 
intended use of unoccupied airspace without inter- 
ruption for at least seven years commencing at any 
time subsequent to the enactment of this provision 
where the space is used or to be usec for a 


collector, provided that: 
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all persons owning the skyspace or servient 
estates in which the skyspace is located shall 
not have applied to the municipal government 
for registration during the period. Regis- 


tration shall have: 


is identified the dominant and servient lands; 

ii, stated that registration issequivalenae co 
obstruction of skyspace in part om completely 
by construction; and 

iii. petitioned the municipality for a permiceco 
obstruct the skyspace through construction, 
and after notice: and opportunity (fomka 
hearing to owners of all affected solar 
energy systems, the municipality shall have 
granted the permit; 


the owner of the skyspace has actual notice of 
the collector, or the collectoreandsskyspace 
have been designated by the municipality. 

When a person owning a servient estate petitions 
the municipality for a permit to obstruct skyspace 
subject to prescriptive rights, the municipality 
shall approve the permiteror conse -uctioneo. 
approve alternative construction where: 
te sound land use and energy planning for the 

entire community and the site require the 
ODStrUuctclOnsOrecOonseruceloan: 

ii. all feasible attempts have been made by the 
petitioner to supply supplementary energy 
or solar insolation or other energy to the 
person in the shadow area; 

ii. denial of a permit would cause substantial 
hardship to the owner of the skyspace; and 

iv. the municipality has attempted to provide 
a feasible’ location for: a4 solar “coLllececr 
Or a cost-effective solar enecy system for 


SCrCUCEUGES fine the shadowmartcea. 
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The statute should further provide that 
no solar skyspace utilized by a collector 
Shall be blocked or obstructed primarily by 
a new collector constructed upon an existing 
structure or on an independent structure 


without the consent of the owner of the collector 
utilizing the skyspace." 


In Alberquerque, New Mexico, the County Planning 
Department is embarking on a very forward-looking "policies" 
plan. Included in their policies relating to energy are 
such statutes as: 

"The City and Council shall encourage fuel conservation 
practices and promote the most efficient use of existing 
energy supplies"; and 

"The City and County shall pursue land use planning that 


will maximize potential for energy conservation." (8) 


Included among many "possible techniques" proposed 
accomplishing these objectives are comprehensive zoning 
methods and revision of building codes, with provisions 


made for the utilization of solar energy. 


Government Action 


Actions taken by the Provincial government with 


technical assistance from the Federal government might: 


fe require that new developments include provisions 
for sunlight through the use of restrictive covenants, 
height restriction, zoning methods, and other 
traditional land use controls. Since solar energy 
is likely to become more economical for newer buildings 
than for existing ones, this approach could 
significantly mitigate the problem. 

ii. review the economics of utilizing solar heating and 
cooling in existing buildings in different parts of 
the province to determine their cost-effectiveness, 


according to local fuel costs, heat requirements, 


iii, 
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types of buildings and local climate. In some 


parts of the province where solar energy is unlikely 


to be introduced in the near future, comprehensive 


legal 


protection may be premature. 


where solar technology is found to be economically 


competitive, determine whether shading is a problem 


by using aerial photographs, and educate individuals 


to inspect their own situation. 


For existing buildings, where it is determined that 


solar installations are economically viable, yet 


Shading problems widespread, actions would include: 


ae 


informing property owners: of their rrogheeco 
negotiate light and air easements. Legislation 
could facilitate the process by creating a 
Simplified system for recording of easements to 
eliminate the added expense created by involving 


a lawyer; 


restricting any new vegetation from imposing a 


shadow on an existing solar collector; 


adding solar energy impact assessments to the 

list of factors considered in comprehensive plans 
submitted by developers to qualify for a building 
permit. This would ensure that potential conflicts 
with solar energy systems are considered when 
applications are submitted for rezoning. ob building 
renovation, without necessarily specifying the 


resolution of particular problems. (10) 


The above proposals should be adequate to ensure that 


access to solar insolation is a certainty for the majority 


of solar energy users. There may occur, however, instances 


when additional measures would be necessary: 


tor example, 


if a neighbour refused to negotiate a settlement and proceeded 


to interfere with Nis neighbour's sunlight cut comsnuee 
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In this case the following procedures are justifiable: 

Adopt legislation declaring that solar energy utilization 

is a justified public benefit and is in the interest of the 
public health, welfare and safety. More specifically, the 
legislature could Specify the purpose of solar energy 
utilization in terms of public benefit and give preferential 
treatment to solar users in situations where competing uses 
clearly serve lesser public interest. Actions such as 
erecting a high fence or decorative addition that may inter- 
fere with the operation of a solar collector could be 
treated as a public nuisance, unless such an addition was 
definitely of greater public interest. 


The town of Kiowa, Colorado, has passed a zoning 
ordinance allowing a property owner with a solar collector 
to have a structure declared a public nuisance if it 
interferes with his solar collector. (11) As such an 
Ordinance is concerned with public safety and health, it 
comes within the jurisdiction of the police powers. 
Though the police powers are limited by certain constitutional 
rights, and do not have the power to arbitrarily invade 
property rights, they do have the right to protect the interest 
of the general public. If allowing direct access of sun- 
light to solar collectors alleviates a growing energy 
shortage, requiring less dependence on increasingly 
uncertain resources, and preserves a local community's 
economy - pollution free - it should qualify constitutionally 
as a reasonable regulation necessary to preserve the public 


order, health, safety and welfare. (12) 


Even where legally possible, there are certain 
drawbacks associated with the use of a public nuisance 
approach for protecting solar access: 

— lawsuits would be necessary in each individual case 


to prove the existence of a nuisance; 
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ii. in some cases, the owners of offending property 


may truly deserve compensation; 


iii. there would be no security available for collector 
owners until after they had installed a collector 
and won a nuisance suite; if one tried to sue 
before installing a collector, the suit may be 


dismissed as being premature. (13) 


Conclusion 


A combination of approaches will probably cover the 
solar access issue more effectively than any one particu- 


lar approach. 


Protecting access to solar insolation will be a 
difficult matter in existing densely populated areas. In 
general, legal problems will not be critical because many 
existing structures are not suitable for complete solar 
heat delivery systems. For those that wanted to supplement 
their heating capability with solar energy, available 
unobstructed roof space should provide the surface area 


for such a requirement. 


Provincial legislation should encourage the development 
of new subidivisions, malls and industrial parks with 
considerations given to include solar heating and cooling 
systems sometime in the future. The use of covenants to 
protect sun rights of all property owners should be mandated 
as well as comprehensive land use plans. 
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BUILDING CODES 
Introduction 


Existing building codes were drawn up at a time 
when solar heating technology was not significantly 
advanced and readily available, and so provisions to 
include solar heating systems in code standards were 
not made. With an increasing interest in alternative 
technologies, however, revision of the present building 
codes is necessary to ensure their proper use and instal- 
lation. Although building codes have not yet been 
serious barriers to solar heating, the typical building 
code provisions for testing, and approval of new materials 


and systems may be serious potential barriers. (1) 


A building code is a set of regulations relating to 
building construction that defines terms, sets standards 
for materials and equipment, tells how materials and 
equipment may or may not be put together, and provides 
for enforcement through permits and inspection. The 
provisions contained in definitions can be of critical 
importance. As an example, "height" may not include 
heating, ventilation, and air conditioning equipment on 
a roof. A “heating appliance" may not include equipment 
that does not burn fuel or use electricity to produce 
heat. Definitions may also determine who may perform 
the work on a solar installation; for example, certified 
plumbers may be required to do all the "plumbing" work 


associated with the solar system. 


The standard provision of building codes are 
generally of two types. Specification standards specify 
what kinds of materials and equipment may be used and 
how. For example, glazed glass must be over a minimum 


thickness; 1&6 ounzes for a 120 inch perimeter. Performance 
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standards, on the other hand, merely indicate what the 
particular part of a structure must be able to do. For 
example, certain walls must have a fire resistance 

rating of one hour. Specification standards are easier 
to administer, but are inflexible. Performance standards 
are flexible and allow for innovation, but also require 


more trained personnel, time and money to administer. 


The manner in which codes are administered and 
enforced are also very important. Before any 
construction is carried out, be it a new development 
or a renovation of an existing building, a building 
permit must be obtained. In order to qualify for the 
permit, a building official will ensure that all details 
in the plan submitted conform to code requirements. 

If the plan specifies conventional materials, equipment 
and methods that are provided for in code specification 
Standards, approval is routine. If the plans call for 
innovative materials or systems, however, the building 
official may approve or reject the plans, or require 
testing and submission of evidence that the construction 
proposal is in no way inferior to the conventional 
construction provided for in the code. This takes 
considerable time and costs more than the routine 


procedure, and approval is not assured. (2) 


There 1s a predominating assumption that because 
there exists no provision for solar heating systems in 
building codes, then there is no barrier in the codes. (3) 
However, it is the lack of provisions and explicit 
definitions in the buiidincg codes that leaves the 
criteria for cerification of solar equipment Open to 
interpretation of existing codes. This will ultimately 


result in delays, added expense and inconvenience to 
the owner. 


Lil. 


Revision of Building Codes 


In order to remove what could be a potential barrier 
from existing building codes, the provincial legislature 
could enact a law requiring all local governments to 
revise their building codes and procedures to permit the 
qualified installation and use of solar heating systems 
in cost-effective configurations. 


The legislation should require that all governmental 
entities examine regulations covering materials used in 
construction, alteration or maintenance of structures, 
methods of construction or alteration, and the provisions 
of heating and utility services to a structure in order 
to determine whether such controls unreasonably interfere 
with the use of solar heating systems. 


Conclusion: 


As solar heating systems are not specifically 
provided for in the existing building codes, they are 
vulnerable to testing and approval requirements that 
could make them less competitive than conventional 
systems due to the uncertainty, delay, and expense in 


processing permit applications. 


The best long-term solution to this problem would 
be nationally recognized standards and testing procedures 
for solar heating systems, and a recognized accreditation 
office that would certify compliance with these standards 
and grant listings. These standards would be adopted by 
reference in the Ontario Building Code, and listings 


would be accepted as sufficient proof for code approval - 


2. 


provided the equipment is installed in compliance with 
conditions given in the systems on the same footing as 


conventional heating systems. (4) 


Provisions in building codes that unreasonably 
discourage solar systems should be sought out and 
revised, in order to facilitate the implementation of 
solar heating as a viable alternative to conventional 
heating methods. 


"The building code dilemma must be resolved at the 
local level with the aid of people who have been involved 
in modelling codes in the past as well as solar energy 
people." (5) 


V_~- CONCLUSION 


It is felt by many experts that in order for solar 


heating to gain widespread acceptance, a certain kind of 


public awareness must be cultivated. Before designers, 


developers and contractors begin to include solar heating 
systems in their plans, they must believe such alternatives 
are practical, economical and readily available. 


Up to this point in time all solar installations have 
been either government funded pilot projects, or private 
ventures made in the face of considerable disincentives, 
i.@. no guaranteed low interest borrowing, no guaranteed 
insurance, no income tac or municipal tax incentives, no 
guaranteed sun rights, no assured product reliability or 
established minimum standards, and unwarrantedly high costs 
due to custom design of each solar installation. In effect, 
solar energy use can appear to be a very risky venture, 
practical only for projects financed by governments, or by 
large institutions able to put up the initial capital out- 
lay and afford the wait until their investment provides a 
long term return. This has been the case on the past, and 


largely persists up to the present time. 


The scenario for the future, however, should show the 


practical realities of solar energy use by creating a sense 


of awareness on the part of the speculative builder/developer 


in the residential and commercial markets. It must be 


i13. 


appreciated that the kind of awareness that leads to effective 


action is not built up suddenly in any segment of the 
construction industry and, therefore, must evolve from the 


experience gained from pilot projects undertaken locally, 


and information exchanged freely between provincial, national 


114. 


and international government organizations. Given the 
appropriate legislative incentives, however, and a comprehen- 
sive program for their implementation, the awareness required 
for the widespread utilization of solar heating could be 


rapidly achieved. 


A solar heating program could create circumstances in 
which: ° 


a. "results of demonstration programs are publicized 
showing positively that solar systems perform 
Satisfactorily and reliably; 


lake Manufacturers make available and actively 
promote system components and packaged systems 
for easy installation; and 


Cc. the average homeowner is educated to the 
difference between solar systems and 
conventional systems, in terms of life-cycle 
costs, maintenance requirements, the need for 


storage, and how the system is utilized." (1) 


Successful market penetration by solar heating systems 
Will also depend upon awareness: 


a. on the part of a property buyer that solar 
heating systems are cost-effective while at 
the same time allowing the owner to satisfy 
his desire to be an innovator and a protector 


of the environment; 


De on the part of architects and engineers that 


conservation should be an integral part of 


445% 


good building design, and the inclusion of 
Solar systems in building heating systems 


is cost-effective, practical and workable; 
and 


io. on the part of the custom design builder that 
solar systems are a commercial reality, cost- 
effective and readily available. (2) 


The issues at hand are not only a matter of provincial 
priorities, but also of national concern. The development 
of this required awareness is a slow iterative process in 
which government,manufacturers of solar equipment. trade 
associations, and visionary but practical leaders all play 
an important role. The potential benefits associated with 
the use of solar heating may be of marginal importance to 
the individual user, but of transcendent importance to the 
nation as a whole. Such benefits refer primarily to energy 
conservation and pollution abatement - clearly matters of 


national concern. (3) 


The adoption of solar heating technology will depend on 
such factors as effective legislative action, and well 
designed statutes and ordinances,coupled with incentives for 
the establishment of a viable solar industry. A combination 
of these factors could produce an early widespread adoption 


of solar heating as a significant alternative to conventional 


heating systems. 


An especially important consideration in provincial 
and local adoption of new laws is that the model bills, 
and suggested legislation, be adopted to case law, to exist- 
ing laws and to the factual situations in which solar energy 


is utilized. (4) 


LLG: 


"Bills adapted carefully to loacl needs will serve 
better to enhance the potential for widespread solar energy 
use.” (5) 


In conclusion, the government is in the position of legis- 
lating inducements to the widespread use of solar heating, 


and removing many of the barriers confronting such uSe. 


Technological innovations have been instrumental in 
shaping our changing society, and the effects of a solar 
technology are certain to be noticeable 1f accepted on a 
wide scale. The changes associated with solar heat utiliza- 
tion should, however, generally benefit the public both 
economically and aesthetically. 


The economics of a solar heating system, in terms of 


energy per dollar, appear to justify the capital investment 


required for a solar heating unit, if amortized over the 
expected lifetime of the heating system, when one considers 
the cost to deliver the equivalent amount of energy by energy 
resistance heat. If adopted on a widespread basis, it has 
been estimated that solar heating will impact on electrical 
utilities by reducing peak requirements by 0.3 - 3.6% in 


2001 and 1.24 - 4.6% in 2021, depending on the extent of 
solar energy penetration. (6) 


In addition, the widespread use of solar heating would 
require the energy efficient design of all buildings in order 
to make the solar installations cost effective. The general 
public would learn to utilize energy resources in a more 
conservationary fashion, and the dependence on non-renewable 
energy resources would be reduced; a need that will most 


certainly predominate in the future. 


arte 


The role of the government concerning the acceptance of 
any new technology is to pass legislation, where needed, to 
make the use of such a technology as available and as 
acceptable as possible .- provided that the technology does 
not constitute a significant public health or safety hazard, 
and is in the general public interest. Other, non-legislative 
matters, such as supply of and demand for the particular 
technology and equipment,are subject to the mechanisms of the 


market place in order to gain widespread acceptance. 


A methos of facilitating this acceptance would be 
through a government supported demonstration program. Solar 
heating systems would be installed on all new and renovated 
government and public buildings, where such installations 
_would be cost-effective. With additional legislative actions, 
such as recognizing sun rights, providing an economic incen- 
tives package for purchasers, and implementing a Solar Heat 
Utilization Program, the market penetration os solar heating 


technology could be a rapid and successful one. 


APPENDIX A 


DEFINITIONS 


APPENDIX A 


Definitions from "New Laws to Encourage Solar Energy Use for 
Individual Buildings", R. L. Robbins, Lake Michigan Federation; 
Chicago, Illinois, June 1976, Appendix’ \2,.p.3. 


In the final report, a key item of importance is the definition 
of terms. This is important in remedial legislation adopted to 
encourage solar energy systems. 


(A) A definition for solar skyspace should be utilized with 
appropriate modifications in legislation adopted. This definition 
recognizes that solar skyspace is the area that needs to be 
protected to discourage blockage of sunlight for collectors. 


The term describes a three dimensional space in the sky 
extending from the collector to the location of the sun. This 
is the airspace above the ground which must be kept clear of 
obstructions if a solar collector is to receive the maximum 
amount of solar energy. A sample definition of skyspace follows: 


(1) the maximum three dimensional space extending from 
a collector to the location of the suns where a solar energy 
system is utilized for heating, to all locations of the sun 
between 9:00 a.m. and 3:00 p.m. Local Apparent Time (LAT) between 
September 22 and March 22; where a solar energy system is utilized 


(2) Where a solar energy system is used with long-term 
storage for the above purposes or with other variations or for 
a process or other function utilized in any period, skyspace 
shall be described to cover the related period required for 
maximum use and reasonable limitations for the process or 
function. 


(3) A passive collector shall be considered a 
coilector for these purposes. 


The definition does not include hours of the day immediately 
following sunrise or immediately preceding sunset, since little 
solar energy is received during those periods. 


Local Apparent Time (LAT), and not Standard Time or Daylight 
Time, is used in calculations of solar location so as to insure 
that actual , or close to actual, locations are plotted. LAT 
is an extremely close approximation of the actual time at a 
given location, considering the longitude adjustments to 


standard times. 


Where solar energy igs tsed for other purposes or for 
long-term storage of enetgy, periods other than those season- 
ally designated can be utilized. 


A passive system using walls for storage and collection 
er glassed-in building space should be considered a collector 
for purposes of describing the solar skyspace and protection 
from obstruction. 


(B) The definition_qf solar collector is also ™ critical 
to discourage fiscal subsidy or law changes which do not 
benefit solar energy use and to encourage proper changes in 
laws. A solar collector can include: 


(1) An assembly, structure, or design used for 
gathering, concentrating, or absorbing direct and indirect 
sOlar energy, specially designed for holding a substantial 
amount of useful thermal energy, and transferring that thermal 
energy to a gas, solid, or fluid, or for directly utilizing 
the heat. Components of passive systems are also considered 
collectors ; ; 


(2) A mechanism used for absorbing direct and indirect 
solar energy and for converting it into useful electricity for 
an energy system; 


(3) A mechanism or process used for gathering solar 
energy through photosynthetic precesses, wind, thermal gradients 
in water and organic wastes, and components used to transfer 
the thermal energy to a fluid, gas, or solid or for transforming 
it into electricity. 


The first paragraph of the "solar collector” definition 
refers to the usual devices now used for collecting solar energy. 


Paragraph (2) describes devices used for a direct conversion 
of solar energy into electricity. These devices consist of 
photovoltaic cells under glass. Sunlight impact directly 
generates electricity. The devices differ substantially from 

the flat plate collector and from the passive systems to merit 

a specific definition. 


Paragraph (3) considers forms of solar energy collectors 
other than the direct and indirect use of incident photon 
energy. 


Collectors which need skyspace protection may be in 
existence, under construction, or proposed. The three stages 
often merit different attention in various laws. They are 
defined as follows: 


Actual solar collectors are those in existence or under 
construction. Proposed collectors are those being designed 


or officially approved for construction. _ Designated collectors 
are those whose location has been specifically Sate ona 


map by the municipality through zoning or other official 


procedure such as a comprehensive plan, official map, or policy 
statement, 


The inclusion of all three types insures proper changes 
in land use controls, effective fiscal incentives, and pro- 
tection of skyspace prior to investment in systems. 


(C) A solar storage mechanism is utilized for holding 
solar energy for periods when sunlight is required but unavail- 
able. It can be defined as equipment consisting of fluids, 
solids, and gases, such as water, air, rocks, salts, batteries, 
or other materials, and the heat exchangers, containers, piping 
and transfer mechanisms, and controls utilized for storing the 
collected solar energy for energy system use, including 
structural elements used in passive systems and structural 
requirements for storage , and including biomass locations and 
biomass storage locations and methods. 


The definition encompasses, among,other things, heat 
exchangers and passive elements such as walls, floors and 
other areas specially constructed for solar energy needs. 


(D) Another key term is solar ener use. Several alter- 
nate definitions are PSIPONEN rer creas be necessary 
to utilize a different definition for each statute's particular 
usage of the term. In any event, minimum performance standards 
should be included in the definition to limit or avoid the 
problem of unused or ineffective solar energy systems which 
are of no public benefit. 


Solar energy use ig defined by five different methods: 


(1) The use of scolar energy for & of. the electrical 
needs of a process, lighting, cooling, or heating; 
f. che heating 
1% use of solar energy for act ° 
{and) “aie ie the cooling needs of a structure or process; 


ntage of 
The use of solar energy for a perce 
heati cooling, Or electrical requirements consistent with 
Pelco £ : solar energy in the STATE or munici- 


a Sgt ssiee 5A eds, relative cost of 
lection efficiency, energy ne , 
Dee Stiaoavert ional energy systems and fuels, and available 


conservation practices, 43 defined by the stave rough 
regulation; 


(4) The use of solar energy for a percentage of 
heating, cooling, or electrical requirements consistent with 
the maximum amount of incident solar energy at the best point 
of collection, costs, and processes for increasing sunlight 
access, collection efficiency, existing and potential structures 
and vegetation, and the cost of solar and conventional energy 
Systems and fuels and available energy conservation practices 
all measured for a given commonly-owned structure or structures; 


(S) The use of energy sources for conventional 
refrigeration, freezing, cooking, or other small appliance and 
lighting operations shall not be considered in total or nonsolar 
heating and cooling use by a structure or process. 


In addition tuse"calculations should consider annual average 
operation except during the initial two years of operation when 
peak monthly uses or percentages of uses for heating or cooling 
shall be considered as monthiy uses or percentages of uses for 
the entire two year period. For nonfiscal and fiscal purposes 
related to construction licans, use caiculations shall utilize 
- design capacity during the first two years of operation except 
as otherwise determined by a responsible administrative agency. 
A process includes the heating or cooling of water for use, or 
the heating or cooling of other substances. 


(E) It is desirable to include a broad definition of 
structure, especially to include as many opjects as possible 
within the limits of height and other restrictions to protect 
solar skyspace. 


Structure is anything ccnstructed or installed or portable, 
the use of which requires a location on a parcel of land, 
including a movable structure which is located on land suitable 
for housing, business, commercial, agricultural, or office 
purposes, either temporarily or permanentiy. Structure also 
includes fences, billboards, poles, transmission lines, antennas, 
tracks, advertising signs, solar energy systems and components, 
and vegetation. 


(F) A definition of scolar energy system is critical to 
solar energy legislation. “A broad definition which encourages 
many forms of solar energy use would include ail of the subsequent 
definitions and the exclusions. 


(1) A solar energy system includes a complete assembly 
structure or design of a collector, storage mechanisms, and 
distribution equipment which uses solar enexgy ‘fom Reating sor 
cooling space, fluids, gases, or other materials, or for 
generating electricity. 


(2) A solar energy s i 
ystem includes the design 
maintenance and labor components, and the auxiliary conventional 


sources of energy to the ext 
Petr tank! ent they are unique to solar energy 


(3) A solar energy s 

: en ystem includes legal, financial 
and institutional mechanisms required to insure continued ; 
access to solar energy and its use in a solar energy system. 


(4) A solar energy system includes methods used for 
cooling and heating by means of passive systems, nocturnal 
heat radiation, or by evaporation, or other methods of meeting 
peakload energy requirements at nonpeakload times through use 
of solar energy and component systems. 


(5) A solar energy system includes methods of utilizing 
photosynthesis or biomass for heating or cooling and the components 
of such systems. Such solar energy systems shall also include 
the use of vegetation for shading and windbreak. 


(6) A solar energy system inciudes methods for utilizing 
solar energy for agricultural purposes including greenhouses 
and conventional agricultural methods. 


(7) A solar energy system does not include distribution 
equipment that is equally usable in a conventional energy 
System, except for those components that are unique to require- 
ments for efficient solar energy utilization. Also excluded 
are components of a solar energy system to the extent that they 
serve other needs, including structural, insulating, shading, 
protection, or aesthetic use as well aa other uses, and the 
components of distribution equipment which are not unique to a 
solar energy system, involving the collection of solar energy 
in a single location for use by more than one landowner or use, 
except to the extent that each landowner or user is unable to 
efficiently construct a solar energy system for soie use. 


(8) Another definition could be done by provision 
which defines a sclar energy system as that system which is 
certified as complying with standards of some government or 
private accrediting or approving agency such as the National 
Bureau cf Standards or Underwriters Laboratories. This could 
be used when the complexities of measuring the extent of a 
solar energy systeis under the definitions exceeds the capacity 
of existing state agencies or officials. 


(9) A solar energy system definition could merely 
presume that a solar energy system qualifies for purposes of 
the definition, unless a state agency concerned with consumer 
protection or solar energy rules that the solar energy system 
or component was sold subject to improper sales practices or 
was not qualified for some other reason. 


(10) Cost-effectiveness: may also be part of a definition. 
Laws which encourage solar energy use could be directed solely 
at cost-effective solar energv systems. wnese could incluce 
those in which the annual cost of operation including costs of 
installation and repayment of principal and interest over the 
life cycle of the system do not exceed by more than ten per- 
cent the annual cost of an optimally located and designed 
system on that site which has a totally unobstructed skyspace 
except for existing structures, and is optimally situated, 
designed, and constructed solely with consideration of existing 
structures on the user's land and existing structures blocking 
solar skyspace. 


Alternative definitions of cost-effectiveness could provide 
that a system is cost-effective where construction and operation 
costs over its life cycle are within a stated percentile of 
other solar energy systems in the area, or where such costs, 
considering tax or other fiscal benefits, are not more than 
the life cycle costs of using the lowest cost generally used 
conventional energy sources available. 


Even tnough the purpose of the legislation described 
below is to encourage the use of solar energy systems, it would 
be unfair and futile to require solar energy systems, if they 
were unavailable or excessively costly. An available solar 


energy system could be: 


(1) A system where for the particular use or 
installation: components of the system are regularly supplied 
or can be readily fabricated at reasonable cost; technical 
Skill is available for design of the system as well as specifi- 
Cation of components; capacity to install: and maintain the system 
exists in reasonable proximity to the installation; and insurance, 
financing, and legal obstacles do not bar the use of solar energy 
Systems. 


(2) A system where the municipality (or state) has 
certified that the above conditions exist in a municipality, a 
region, or in an entire state. 


(3) A system where the owner or user of property 
subject to solar energy requirements or a municipality, utility. 
individual, or agency required to encourage solar energy urs, 
has not presented substantial evidence that the above conditicas 
do not exist. 


(3) A conventional ener system is a gas, oil, fossil 
fuel, nuclear, or hydroelectric energy system including supply 
elements, furnaces, burners, tanks, boilers, related controls, 
distribution pipes, and room or area units, and including 
electrical distribution and use system other than solar photo- 


voltaic cells and associated components unique to a solar energy 
system. 
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MODEL LEGISLATION 


APPENDIX B 


Following are selected summaries of the State Solar Energy 
legislation that has been passed in the U.S. between 1974 and 
Spring 1977 from "Analysis of Policy Options for Accelerating 
Commercialization of Solar Heating and Cooling Systems" , R. Bezdek, 
et al, Program of Policy Studies in Science and Technology; George 
Washington University, Washington, D.C., April 1977, p.458. 


A. Property Tax Incentives 
Montana: H.B. 663 


Exempts from property taxation the amount of any capital investment in 

a defined non-fossil’ form of energy generation (specifically solar heat 
wind, solid wastes, Organic wastes, and smal] water power systems). The 
appraised value of the investment to be exempted from property taxation 
may not exceed $100,000. The taxpayer must apply to the state department 


of revenue for this tax exemption, using application forms provided by 
the department. 


Georgia: Res. 167, 1976 


Proposes an amendment to the Georgia Constitution to authorize any county 
or municipality to exempt from ad valorem taxation all of the value of 
tangible property used in a solar energy heating or cooling system, and the 
value of tangible property consisting only of machinery and equipment directly 
used in the manufacture of solar energy heating or cooling systems. A 
solar energy heating or cooling system includes all controls, tanks, pumps, 
heat exchangers, and other equipment used directly and exclusively for the 
conversion of solar energy for heating (includes water heating and drying) 
or cooling: excludes walls, roofs, or equipment that would ordinarily be 
contained in the structure. This amendment was adopted by the Georgia 
voters in the 1976 November election and will be effective until 7/1/86. 


Hawaii: SB2467, 1976 


Exempts alternate energy improvements from the property tax, provided the 
alternate energy improvements were installed after 6/30/76 but before 
12/31/81. Application for the exempticn shall be made to the director of 
taxation. Alternate energy improvements are those on any building which 
result in the production of energy from a source, or by use of a process 
which does not use fossil fuels or nuclear fuels; or 4n increased level of 
efficiency in the utilization of energy produced by fossil fuels or in the 
utilization of secondary forms of energy dependent upon fossil fuels for its 
generation. 


Michigan: Act 135, 1976 


Exempts a solar, wind or water energy conversion device from property — 
taxation. The owner of such a device must file with the township or city 
assessor an application for a solar, wind or water energy tax exemption 
certificate. A solar,wind, or water energy conversion device means a 
mechanism or series of mechanisms designed primarily to collect, convert, 
transfer, or store for future use solar wind or water energy for the pur- 
poses of heating, cooling, or electric supply, but not those parts of a 
heating, cooling or electric supply system that would be required cegard- 
less of the energy source being utilized. 


Vermont PA226, 1975 


Permits each town to exempt alternate energy sources from real and personal 
property taxation. Alternate energy sources include grist mills, windmills, 
facilities for the collection of solar energy or the conversion of organic 
matter to methane, and all component parts thereof including land upon whicn 
the facility is located, not to exceed one-half acre. 


B. Income Tax Incentives 


Arizona: Chapter 93 Laws of 1975 


Permits any taxpayer to amortize over a 60-month period the value of a 

solar device producing either heat or electricity. This amortization rate 

is allowed as a deduction when computing net taxable income for state 

income tax purposes. The deduction applies to all solar installations for 
residential, commercial, industrial or governmental uses, or for experimental 
or demonstration purposes. The deductible value of a solar device includes 
its acquisition and installation costs, of which the latter may include 
Special construction or remodeling costs attributable to the solar device. 


Arizona: Chapter 129, 1976 


Permits any taxpayer to amortize over a 36-month period the value of a 
solar device producing either heat or electricity. This chapter amends a 


tea setting the amortization period at 60 months (see Chapter 93, 


Idaho: HB468, 1976 


Provides individual taxpayers an income credit of 40% of the cost of an 
alternative energy device in a taxpayer's residence and a 20% income tax 
credit each year thereafter for a period of three succeeding years. A 
deduction cannot exceed $5,000 in any one year. Cost includes construction, 
reconstruction, remodeling, installation or acquisition of an alternative 
energy device. An alternative energy device means any system or mechanism 
Or series of mechanisms using solar radiation, wind, geothermal resource, 


or wood or wood products primarily to provide heating, cooling, electrical 
power, or any combination thereof. An alternative energy device includes 

a fluid-to-air heat pump operating on a fluid reservoir heated by solar 
radiation or geothermal resource. A built-in fireplace does not qualify as 
an energy-Saving device unless it is equipped with a metal heat exchanger 
that will deliver heated air to a substantial portion of the residence and 
is equipped with control doors and a regulated draft. 


Hawaii: SB 2467 1976 


Provides an income tax credit of 10% of the cost of a solar energy device 
for an individual or corporate resident taxpayer who has a solar energy 
device in place after 12/31/74 but before 12/31/81. If the tax credit 
exceeds the taxpayers income tax liability, the excess may be applied to the 
taxpayer's liability for subsequent years until exhausted. The director 

of taxation shail prepare such forms as necessary to claima credit. A 


solar energy device means any new identifiable facility, equipment, apparatus, 


or the like which makes use of solar energy for heating, cooling, or reducing 


ES use of other types of energy dependent upon fossil fuels for its gener- 
ation. 


C. Sales and Use Tax Incentives 
Georgia: Act 1030, 1976 


Exempts receipts from the saie or use of machines and equipment used dir- 
ectly in the conversion of solar energy for heating, cooling, drying, or 
water heating from state sales and use tax. Machines and equipment include 
controls, tanks, pumps, heat exchangers and other equipment used directiy 
and exclusively for the conversion of solar energy; excludes walls, roofs, 
or equipment ordinarily contained in a structure. A purchaser must file a 
claim for refund with the state revenue commissioner in a manner authorized 
by General law. This sales tax refund will be effective until 7/1/86. 


D. State Financed Eneray Research and Develooment of Solar Technologies 
. ~~ a . 


Florida: S.B. 721 (1974) 


Effective July 1, 1974, the act directs the Board of Regents of the state 
university system to develop a plan for a state solar energy center. Tne 
Stipulated purpose of the center is to promote researcn and development of 
solar energy, disseminate information on the resuits of such research, and 
to demonstrate the capability of solar energy systems to provide energy 
resources to the state. fhe Board of Regents plan must recommend: a 
location for the center; an organization structure, a definition of the 
program; and its associated budgeting requirements. 


The enabling legislation intends for the center to be integrated with the 
existing technical and personnel resources of the state university system, 
and to coordinate their diverse activities regarding solar energy deve] op- 
ment. Some aspects of the solar energy center's program are identi fied 

by the legislature as: developing methods for testing solar equipment; par- 
ticipating in solar demonstration projects; developing and disseminating 
solar energy information; providing technical assistance to state agencies 
for the development of solar information and standards; and providing 
educational services to persons working with state-of-the-art and advanced 
solar energy technologies. 


In 1975 the Board of Regents plan in compliance with this act was approved, 
and the legislature appropriated one million dollars to support the Florida 
Solar Energy Center. 


Hawaii: S.B. 1586 


Hawaii has initiated the financial support of a state-wide research and 
development program for renewable solar energy resources. This funding 
Support builds upon the related legislative enactments of 1974 which 

created the institutional mechanisms required to identify and then administer 
a natural energy program for the state. 


In 1974 the legislature established the Hawaii Natural Energy Institute 

to coordinate and undertake the development of non-pclluting natural 

energy sources for the state. The Institute functions as a research unit 
of the University of Hawaii-Manoa, which had $55,000 appropriated to it for 
planning and developing the structure and operation of the institute. 


A related enactment of 1974 created the natural eneray laboratory of the 
State of Hawaii under the direction and management of a consortium of the 
State Department of Land and Natural Resources, the University of Hawaii, 
and the County of Hawaii. The legislature appropriated $50,000 (to be 
equally matched by the county) for the laboratory's establishment. 


These accomplishments of 1974 led to Hawaii's appropriation in 1975 

of $1,787,000 over the next two fiscal years to the Department of 
Economic Planning and Development for developing and utilizing alterna- 
tive energy sources. Of that amount, $218,000 in 1975-76 and $324,000 
in 1976-77 will support the Hawaii Natural Energy Institute; $100,000 
in 1975 and $150,000 in 1976-77 is allocated in support of the Hawaii 
Natural Energy Laboratory. 


The director of the department, who also serves as the state energy 
resource coordinator, will contract with the University of Hawaii and other 
State and private agencies to carry out the research, development and 
demonstration of aiternative energy sources as categorically specified in 
the appropriations bill. The appropriation defines the purpose of the 
research funding as follows. 


Resource Funding in $1,000s 
Applications and Demonstrations 75-76 76-77 
Solid Waste 75 30 
Hydroelectric 50 50 
Solar (water heaters and 
air conditioners ) 120 80 
Research and Development 
Wind 150 100 
Ocean Thermal Electric 
Conversion 150 150 
Bioconversion - 40 


Of the total funding level, $882,000 was appropriated from the genera | 
revenues of Hawaii and $905,000 from the general obligation bond fund. 


New York: A 8620 


This law reconstitutes the New York State Atomic and Space Development 
Authority and designates it as the New York State Energy Research 

and Development Authority (ERDA). The purpose of the New York ERDA is 

to develop and implement technologies for energy conservation and new 
energy sources, specifically noted as solar, wind, bioconversion and solid 
wastes. 


The authority has the power to.conduct, sponsor or assist research, 
development and demonstration programs in new energy technologies, 

which include conservation and the production of power from renewable 
energy sources. ERDA may join with power companies in the construction 
and operation of facilities which implement such new energy technologies; 
it also retains the power of the defunct atomic and space authority to 
provide such assistance for nuclear and fossil fuel power plants. 


The authority's promotion of new energy technologies also includes the ~ 
provision of services required for the implementation of such technologies to 
Organizations within the state (i.e. business,’ scientific, public interest, 
educational, and governmental). The law does not specify the “provisions 
of services" beyond granting ERDA the power to provide facilities not 
therwise available within the state." To complete its functions in fos- 
tering the development and use of new energy technologies, the New York ERDA 
is to accumulate and disseminate related information and to advise the 
legislature of recommendations for implementing energy conservation or 


new energy sources. 


The authority has the power to +ssue revenue bonds which are exempt from 
state taxes (but are not general obligations of the state) for the purpose 
of constructing and operating facilities which develop or demonstrate new 


energy technologies. The legislature has also appropriated to ERDA the 
revenue from a state tax on gas and electric corporations of .6 cents per 
One-thousand cubic feet of gas, or .006 per kilowatt-hour of electricity 
sold intrastate by such corporations in the last preceding year. The 
revenue from these utility charges is estimated to be between eight and nine 
million dollars for this fiscal year. 


The authority is to be governed by a board of eleven members. The 
chairman of the public Service Commission, the commissioner of the 
Department of Environmental Conservation, and the chairman of the New 
York Power Authority serve as ex officio members. The remaining eight 
members are appointed by the governor with the advice and consent of the 


Senate for terms of six years. Significant attention was given to the desig- 
nation of member qualifications. It is specified that of the eight appointees 
there must be: an engineer or scientist not employed in the nuclear fission 
field three years prior to appointment; an economist who has not received 

more than one-tenth of his income from an electric utility during the prior 
three years; a member of a non-profit environmental group; a member of a 
non-profit consumer group; and an officer of an electric utility. In addition, 
the current members of the New York Atomic and Space Development Authority 


serve Out their terms with the successor Energy Research and Development 
Authority. 


E. Life-Cycle Cost Analyses 


Florida: Chapter 74-187 


The “Florida Energy Conservation in Buildings Act of 1974" requires that 
life-cycle cost analyses be made prior to the construction of state 

owned buildings and prior to the leasing of private buildings for state 
use. Life-cycle costs are defined as the costs of owning, operating and 
maintaining a facility over the life of the structure. The application of 
life-cycle costing is intended to facilitate minimized consumption of 
energy in state owned or operated buildings and also to provide a model for 
future use in the private sector. 


In compliance with this law, state agencies are prohibited from constructing 
or from having constructed buildings 5000 square feet or greater in area 
without securing a qualified life-cycle cost evaluation from the Division 
of Buildings Construction and Maintenance of the Department of General 
Services. Construction may not proceed until the evaluation of life-cycle 
costs and the capitalization costs of the initial construction for the 
facility are disclosed. The life-cycle costs are specified as a primary 
consideration in selection of building design. Neither may areas 20,000 
Square feet or greater within a given building boundary be leased until a 
life-cycle analysis is performed, and a lease may only be made if the life- 
cycle costs are minimal compared to other available facilities. 


The Division of Buildin 
developing rules and 
buildings. 


g Construction and Maintenance is charged with 
procedures for determining life-cycle costs for 

. Energy consuming equipment of a building and the operating 
Characteristics of Subportions of the structure ‘are to be analyzed in life- 
cycle cost comparisons with other alternative systems. Other features of the 


aniaysis of fuel and building costs are specified to include insulation, 
fenestration, and building site-orientation. 


The Division is also to promulgate energy performance indices (EPI) as 
means to evaluate alternate structures and designs. An EPI number is to 
correspond to the energy required per square foot of floor space (or per 


cubic foot of volume occupied) under defined internal and external ambient 
conditions for an entire seasonal cycle. 


The rules, procedures and indices developed by the Division are effective 
270 days after the bill's enactment and are to be updated annually. 


$100,000 is appropriated to the Department of General Services for the 
purposes of the act, which became effective July 1, 1974. 


F...50lan Provisions in State Building Codes 


Florida: S$.B. 158 (1974) 


The state building code was amended to require that all new single- 

family residential construction must incorporate readily accessible plumbing 
which permits easy future addition of a solar heating device to the home's 
not water system. The state has interpreted this law as requiring a T-pipe 
fitting on the inlet water pipe of the water heating unit. This code 
provision for solar retrofitting does not presume the future solar collector 
to be either a roof or a ground mounted system, and therefore does not 
require any special orientation or structural considerations for the place- 
ment of the collector device. 


- G. Access to Incident Solar Energy 


Oregon: H.B. 2036 


This act provided that access to incident sunlight necessary for solar utili- 
zation be inicuded as a censideration upon which any comprehensive plan, 
zoning, subdivision cr other ordinance affecting land use shal] be based. 

It also allows ccunty planning commissions to recommend ordinances which pro- 
tect and ensure access to incident solar energy or which govern the height 
and setback of buildings. 


City planning commissicns are permitted to recommend to the city council] — 
zoning ordinances whicn limit the height, area, and bulk of buildings (this 
provision supersedes a previous consideration which concerned zoning districts) ; 
and may also recommend public incentives for overall energy conservation. 


A city council may include setback limits in its building regulations. It 

may also include solar exposure as a consideration in its open space regula- 
tions. The law prohibits city councils from unreasonbaly restricting con- 
struction where site conditions are unconducive to solar energy collection, 
except that an existing solar structure's sun plane shall not be substantially 
impaired by such construction. Finally, in view of the considerable contro- 
versy involving limitations on individual rights of property, the bill requires 


city councils to exercise the powers granted to them so as to preserve consti- 
tutional rights. 


Colorado: $8 95 


This enactment created solar easements for the purpose of guaranteeing the 
exposure of a solar energy device to incident sunlight during the entire 
year. While the state does not require such easements, it does provide the 


legislative recognition necessary to give solar easement agreements legal 
standing. 


The law requires that the solar easement be subject to the same conveyance and 
recording requirements as other easements. The legal instrument granting the 
easement must speicfically include: the vertical and horizontal angles which 
define the extent of -the solar easement; any terms or conditions under which 

the easement is granted or can be terminated; or any provisions for compensat- 


ing the owner of the property subject to the use limitations necessary to main- 
tain the easement. 


H. Solar Energy Informational and Promotional Activities 


Arizona: S.B. 1018 (Chapter 20) 


This act establishes the Solar Energy Research Commission, whose purpose is 

to encourage solar energy development within the state and to promote Arizona 
as the site for the national solar energy research institute. The commission 
consists of fifteen voting members, designated as follows: the chairman of 
the Arizona Power Authority; three (3) persons appointed by the governor, one 
each from the faculites of the University of Arizona, Arizona State University, 
and Northern Arizona University; and eleven (11) additional persons appointed 
by the governor based on their knowledge or commercial involvement with speci- 
fic solar energy technologies. The president of the Arizona Senate and the 
speaker of the House of Representatives, or their representatives, are ex of- 
ficio members of the commission. The chairman of the commission is selected 


by the governor from among the members, and appointments by the governor expire 
on the termination date of the act. 


An executive director responsible to the commission is to be appointed by the 
governor with authority to employ necessary personnel to perform the commission 
duties. The primary mandate is to initiate and develop a systematic plan for 


locating the national Solar energy research institute in Arizona which meets 

all the requirements pursuant to the U.S. Solar Energy Research and Demonstration 
Act of 1974. This plan is to include recommendations for the organization 
structure of the national institute. If Arizona is selected as the site, the 
commission 1s to fully cooperate in the institute's establishment. 


The commission must also assist the efforts of research institutions, local 
government, and home builders in obtaining technical and financial support 
from the federal government for their solar and alternative energy activities. 
This encouragement is offered, in part, through the provision cf information 
and data on private, state, federal and foreign developments concernina solar 
energy technology. Additionally, the commission is to identify and describe 
solar energy technologies that may be feasibly implemented within five years; 
and to similarly identify and describe long-range programs requiring signifi- 
cant technological development that are feasible in a time pericc from the 
present through the year 2000. 


The executive director is to submit interim reports to the governer and legis- 
lature during June 1975, June 1976, and June 1977, with a final report during 
Cecumber 1978; these reports are to include specific recommendations necessary 
for the support of the national solar energy research institute and any of its 
satellites. 


$75,000 is appropriated to the commission, with any unencumbered or unexpended 
monies to revert to the general fund on December 31, 1978, at which time the 
act will expire and the commission be terminated. 


Virginia: H.B. 1809 (Chapter 331, Laws of 1975) 


The act creates a Virginia Solar Energy Center as part of the Science Museum 
of Virginia. The purposes of the center are to serve as a Clearinghouse for 
general and technical information on solar energy; and to coordinate programs 
on solar energy with other state agencies and institutions, and with other 
states and federal agencies. Other duties of the center include promoting 
cooperation between Virginia business, industry, agriculture and the public 
concerning solar utilization; and developing educational programs on solar 
energy for schools and the general public. The final element of the center's 
function is to provide assistance in developing policies which would facilitate 
the implementation of solar energy technologies. 


Although no appropriations were specifically made to the center, the intent 
of the act is to provide an organization which could receive non-state funds 
to accomplish the purposes set out for the center. 


I. Solar Energy System Standards 
Florida: Chapter 76-246, 1976 


Directs the Florida Solar Energy Center to set standards for solar energy systems 
manufactured or sold in the state, and to set testing criteria and fees. Al] 
solar energy systems sold or manufactured in the state that meet the established 
standards may display accepted results of approved performance tests. Also, the 
Department of Education is directed to plan a pilot program for utilization of 
solar energy in the public schools. 


J. Miscellaneous 
California: AB4032, 1976 


Existing law provides that no public utility shall raise or alter any classifi- 
cation, contract, practice, or rule as to result in any increase in any rate 
except upon a snowing before the Public Utilities Commission (PUC) and a finding 
by the commission that such increase is justified. This legislation adds to 

such a provision that upon showing before the PUC and before a public hearing 
that a public utility has invested in projects designed to cenerate or produce 
energy from renewable sources or has invested in other systems capable of meeting 
the then applicable environmental pollution standards, in either case generating 
energy for commercial purposes, the PUC may allow a return on such an investment 
One-half to one percent higher than the return allowed on the utility's other 
investments. The PUC may also provide a higher rate of return on capital invest- 
ments by a public utility in experimental projects which are designed to improve 
or perfect technology to generate energy from renewable resources, or to more 
efficiently utilize other resources for the generation of energy in a manner 


which will decrease the environmental pollution per unit of energy generated or 
produced. 


Rhode Island: S$2465, 1976 


Creates a special legislative commission to be called the state energy technology 


study commission to study solar energy and wind eneray as available energy sources 
and the related technology. 
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APPENDIX C 


Solar/Utility Interface Studies, from "Analysis of Policy 
Options for Accelerating Commercialization of Solar Heating and 
Cooling Systems", R. Bezdek, et al, Program of Policy Studies in 


Science and Technology; George Washington University, Washington, 
Bowe, ADrid 1S7 7, spw458 - 


A number of problem areas in the solar/utility interface have 
been identified by the National Science Foundation of the United 
States and have been given priorities for research. These include: 


he The impact of public utility rate structures 
on the market penetration of solar energy; 


ii. the impact of solar energy space conditioning 
and water heating on competing and complementary 
industries; and 


iii. the supply, ownership, and/or manufacture of 
solar energy equipment by public utilities. 


Table III-l summarizes the participants, the nature of the 
work, and the area of interface consideration. 
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